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1.0 BUITING AND INGRESS

I have a couple of comnents on the UCTA cups. o UCTA cup
gquite fits. They are either téd bié énd slide off, or they
gre so tight that they cut off the circﬁl%tidn. I think some
work could be done in that area. Perhaps if they were more

elastic, they would fit the penis. more exactly.

In regard té other life support equipment, i broke é biosensor
on launch day. I think ﬁé ﬁeéd to improve.the way the sensors
fit into the bigbelis. I éan see %hat recﬁrring. It doesn't
bother me, but I'm sﬁre it ﬁpset the péople that a&e monitoring

the data.

In training, we had prﬁblems_with the corners of the biochelts
turning under, and we made some field fixes to the LCGs., To-
ward the launch I noticed that the bicbelts neo longer tended

to dig into me.

On the morning of the launch.T can remember no problems what-
soever with suiting or with any of the lifesupport equipment
or connections. Ingress was no problem. The only problem
wes when we were having cabin closeout. The BCMP had to claw
his way out of the command module over the top of the SPT,
The command module was so figﬁtiy packed‘under ﬁﬁe'coﬁéhes

that that route of egress was Just not available to him, and
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CARR
(CONT'D)

POGUE

ot

he had to come out over ‘the top. It was not a big problem,
but there was a possibility of throwing or breaking a switch.

That certainly would have changed the nature of the whole

launch seguence.

- There was a problem with the cabin 'closecut concerning the -

visibility and’ interpretétion of the-hatch controls.” We have

a gearbox, a lever,_a boos‘t protectlve cover jettlson kno“n

zmcl 8 small safety release bu‘bton.‘ I néver 11ked ‘che setup
for the hatch controls observa‘tlons whlle I was sulted and
in ‘bhe couch Gbsewamon of the BPC jettlson knob was probably

the mast dlfflcult because I was looklng over m;,r head in a

strange orientation, I memorized the correct position of that

.iittle kech, ‘althoiigh it was'Ed's job to check it. I remembered

GIBSON

that for launch it pointed upwerd in the directicn'we ‘wanted

“£oigo. ' That's the only way T kept things straight.

Bota the gearbox and the handle had LATCH and UNLATCH. One

: pogition wes indicdted by the wholé word, one by & U, and one

 byran L. T think we shoild have had eompletely différent words

- for.-each position because ‘they did get confused &t times. We

CARR

‘had to read it twice to meke Siire‘thHat we understood it. -

T.he fact that hcth had the ‘same nomenclature created & pogsi-

b:.l:.ty of confus:.on Whlch worr:t.ed all three of us.
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GIBSON

POGUE

CARR

The fact that the documentation callouts used the words LATCH
and UNLATCHed instead of U and L for both gearbox and handle
added to the confusion. But we 4id not point this out in time

to make a documentstion change.
Perhsps it should have been indicated by OPEN/CLOSE.
They weren't using nomenclabure that was on the hardware.

In general, thé three of us completely agree that the people
in the suitroom did & good Job on suiting and ingress. It is
easier for the crew, from a psychological standpoint, when
people are reasonably relaxed. The pecple doing the suiting
knew their jobs. There was no hesitation, guestioning, or |
relunctance on thelr pért. That is the way to zend the crew

out to the pad.
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CARR

POGUE .-

Crew Statlon Controls and.Dlsplays ‘no gream problems there.

tremely 1naccessible in the sulted.ccndltlcn.

2.0 BTATUS CHECKS AND COUNTDOWN -

E]

+

I don't remamher any prablems w1th the ground communlcatlons.

The ground comm Was flne. There were no breakdcwns of any kind,

'%<i

and I felt that the crew was kept well 1nformed They kept usg

N

1nformed about how we were d01ng on the countdown, Where we stood

3
oy B

on the tlme 11ne and how far ahead we were. I thought the guys

- 5% .laﬂx

at the Cape dad a goad job of keeplng the crew WEll aware of

where they stood.

O { Tow

There are some sw1tches and valves in the ccmmand module that

were extremely inaccessible in the sulted'cond;tlon. 1 hope

future' spacecraftsiwill be designed a little -differently inithat

- ‘area,” One particular valve’ that gave me. & hard time was the
.DIRECTéDé’Vél?e.'mit#was too dighti and it was inm such a position

. thet L -could not really bring the right kind ofﬁbédy'leverage

1nto play. It requlred brute force to p051t10n that valve Ny

- i N TR

correctly Certa;n c1rcu1t breakers on panel B vere also ex-

s crod
,;-.z

pit

Panel 275 is ‘also very inaccessibile when one:is.suitéd. When

* Irwas hard suited, I actually could not see dty;:! Irhad to turn

over: & cue card.and use & printed reproduction of the circuit

breaker penel and reconfiguré i$‘byff§el;.*deoh't«want to make
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{CONT'D)

POGUE

POGUE

GIBSON

o oL L el it e et v e

it scund worse than it is.  Panel 275 does not have to be recon-
flgured unless we have a problem, buﬁ we dld have problems in
fllght with that p&nel which seemad to be related to flight
duratlon. It is 1mposslble to get to panel 229 We would like
to be able to use the c1rcu1t breaker panels whlch are used in
tralnzng to show ycu the fallures. We had fallures on some of

these panels in tralnlng, and 1t is not p0551ble to reach them .

when one is su1ted.

I dropped my cue card for launch aborts &nd burn times during
the countdcwn, but 1t dld not matter because I had something

else to write on.

The GIMBAL MOTOR.and the BUS TIE dndicationg that we get don't

.give you a good positive indication. .Otherathanuthaﬁ, every-

. thing that is easily visible from the right couch. iz easy to

contrel. The ones that ere difficult to see give you problems,

The center couch does not have those problems of circuit breakers

and sW1tches on elther 51de. I hed trouble reading the REFRESS

PACKAGE PRESSURE. I should been ahle to read that while lying ¢

in the couch without having to roll over. ' 0f course, suited it

. was impossible to do. - If there is any kind of an oxygen lesk

it is impossible to reed that. Having a mirror system or re-

loceting the gage would help.
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PCGUE I could read two gages only by looking over the back of ny head
or turning over and looking upside down and backwards. One of
the gages was the REPRESS PACKAGE and the other was on that hatch
bottle. Both of them were tiny little gages about an inch in
dismeter and they were in darkened areas., It was hard to zee

the needle; it was just not designed for that sort of work.

CARR The gounds in lasunch vehicle seguence from countdown to lift-off
were very distinctive. I think we would have wondered what a
lot of them were if the people on the loop hadn't told us what
was happening., We could certeinly tell that the gim"bs.l motors
were moving when that old SM wagged its tail. This nolse, as

—-well as-the sounds-.of-pressurigzation--and-some--of-those .early.
sequences prior to la{mch, when lot of the fluids were moving
around in the plumbing down below us, would heve worried us if

we had not known what they were.
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GIBSON

CARR

3.0 POWERED FLIGHT

S~1B Ignition; I didn't feel thaet the wvisusl cues in real
time dszered from those we had experlenced in ﬁhe simulator.
Only the phy51olog1cal cues were dlfferent The 1gn1tlon

seguence and the llft-off ran exactly ag they had in 51mn1atlon.

Ignition was much more explosive to me than I had thought it
would be. I had the very distinct impression that we were on
top of a fery tall bulldlng and the bottom floor was explodzng
when each englne 1it., They dlén't all go off together there

was a 11ttle blt of 1ag

There was a very distinct sort of ripple firing, with excep-
tionally dynamlc, exceptlonally sharp cracks. At lift—off we
heard the sw1ng arm move away and hreak off from the vehicle,
This sound and,that‘of the pyros that go with it were very clear,
There are sbout 3 seconds between the ripple firing, when the
engines go off, and the dispersion of the holddown clamps, when
the arms swing away. All that happens rather rapidly, each
event producing & very discernible explosive sound, - Had we not
known in advance what was going to happen at any given moment,
I'm,suée wé still céﬁid:ﬁé§é ideﬁtifiéa.eéch evént.. There was
no doubt &t all when those holddowns let go. We reslly scamp-
ered off that pad. I didn't feel zs though we had that ponderous
Saturn V vehicle under us, because it really leaped.
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CARR
(CONT'D)

I did not even notice the slight physiological cue of the roll

program, It was Just as 1f I were 1n the 51mulator and had to

: watch the rate needle in order tn verlfy that we éld have the

roll program Slmllarly, I dld not really feel phy51ologlca1

cues in the pltch program The overpcwerlng physlolaglcal cue
; PO S S

was the eyeballs in g-force. Nor were there any partlcularly

‘1, moticeasble physiologicgl~indications im maxvq.~ "

GIBSON

There was a lot of vibration.' It reminded me very mich of the

--approach to the mex q on reentry, or perhaps 1t is assoclated

CARR

EPREL

with gomng transsonlc. It wag a very dlstlnctlve buff1ng

vibration; I'm sure it has been reported before.

e FwL
I

GD/ND GO for staglng, as far as I'm concarned is a ludicrous

i

callout because staglng W1ll occur whether we are GO or NC GO.

CARR

CARR S1B/SIVE separation was prompt and unmistakable.

POGUE

1

Why don‘t we 31mply say we are Qkay rather than GO for staging.

'+ 8-IB BCO: T wouldn't callit.'e train wreck, as it has been

. called by other crews.! Inboard ‘cutoff.and ocutboard icutoff were

again strongophysioclogical cues. -They were sharp and crisp:; no

problem atvall there.:

s'We-could see flashing <in sthe window when -all this 'was taking

splece;
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CARR

GIBSON

POGUE

GIBSON
PDGUE
CARR
POGUE

CARR

That's right. SIVB engine ignition was softer than I expected.

After ‘all the buffeting and banging around we got on the

- 8IB, I wa$ braced for more. :The SIVB powered on like a

Cadillac, with a smooth start and a firm acceleration.

It firmly accelerated, but I thought I noticed a little chugging

Cin it

I didn‘t- I didn't at all I felt as though I were sitting in

8 C&dlllac thai was slowly but flrmly acceleratlng

It just ‘didn't’ seem to be a continuous, completely smooth burn;

there-was just a little lurching.

I think what Jerry interprets as & chugging is a much shorter

period.

Yes, It was not reszlly chugging; it was Jjust a pericdie lurching.

Yes.

- Okay. I do remember that.

On the order of 3/4 to 1 second.

¥

_I guess I 1nterpreted that to be englne bell,steerlng rather

than change in thrust level more a movement of the bell changing

the thrust vector dlrectxon a 11ttle bit.




GIBSON

CARR

PQGUE

CARR

POGUE

It has been such & long time ago thet it's hard to remember in
which direction those accelerstions were. T thought that was
finid bounce, and I Just forgot ghout it after a little bit.

I thought maybe it was all that stuff settling down, you know.

¥ou heve that feeling too.

LET and BPC Jjettison was sharp and unmistakable. It was a
relief 4o have all that restriction in visibility gone. 1 do
remember being flooded with light and ssying something éﬁout
811 the sunlight, Ail of a sudden, T couldn't see anything.
I couldn't see my indicators. I had to raise my left arm to

shade my eyes. My left arm felt like it weighed approximately

40 pounds.

It's unmistakaeble. Tt was starkly clear and when the tower

and BPC went.

PU shift was unmistakable. It was not an alarming sort of thing,
but it was definitely urmmistaksble. As soon as it happened, I

immediately knew what it waz, right on time, Jjust like I expected

it.

We're grateful for Paul Weitz's comment on PU shift. He said
he thought the engine had shut dovm. It's that dramatic, when

therefore, it didn't surprise me.

gt e e i
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GIBSON

CARR

GIBSCN

CARR

One. thing that hed been bugging me, for the last month prior

to launch, was SECO. I had decided that I wasn't going to try

to beat it, but I was going to try to be with it. T was bothered
with the idea that I wouwld go counterclockwise on the hand _
contrdllers, stop ﬁy digitai event timer and héve to resget ﬁhat
thing while I.was buﬁy backiﬂg up éEcéf .But in the flight, we
hed SECC and the éﬁgine shutJdcwn, end I was far enough behind
it, so there was no worry. It was all done for me, so my worries

were unfounded.

Everything went well on orbital GO/N0 GO. We called our

NOUN 82's very quickly after insertion. We were pleased with
the parameters. We reported our parameters to the ground and
they came back with tﬁe parameters. There was no question that

we had & good inse?tion.

Commnications: Di& we have ARIA there again?
Yes, we h;d AﬁIA, ana it wés rattf.

It wes bad, asnusual.

I think those ARTA are almost & disservice. If you expect
communication, you rely on 1t and plan to have certain things

accomplished during that time period; then the guelity of the




CARR . commnication doesn't allow you to do it. That happened both
(CONT'D) -
~on reentry and. lift-off.: If something doesn't work right, you

. shouldn't have it. at.all;

CARR As T undérstand 'it, the downlink through ARIA on reentry was
eiicélléﬁt; ‘the uplink was Ead. We were having difficulty reading

'the;m and they were .ré‘ading everything we had to say.

GIBSON Sometimes it's worse having something you depend on and then

have it fell thréugh, than not having it: there st all.

CARR . I thought all the S-band communications were good. I’ don't:
"re_me'mber how Newfoundland -did.. It was one of the néw stations
that people were concerned. sbout.. The only bad :communication

was the ARIA.

CARR Controls and displays: The only problem with controls and
displays was when.that BPC went. I was so light=Fflooded that
everything washed out. I don't know what could be done about

eontrols and displays that would preclude that from happe'ning.

GIBSON  The task that I had of monitoring 1‘;he;‘lDSKY ;ra.s no problem, (—';»ven
| under the relatively high g at the end 6f the second-stage burn.
. We were sble to follow the trajectory all-the way up. The
trajectory -é1;a;,re& right elong with the -card and was easy to

follow.
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POGUE

GIBSON

POGUR
CARR

GIBSON

S AT e g, R T

How sbout crew comfort through powered flight? Does anybody

have eny words on that? 1 felt comfortable.

No problem.

My only disadvantage was because of eyeballs in the g mode and
8ll of the new things that were happening. I figured I was

1l or 2 seconds behind, wherg_normally I em a3 far as being in
an abort posture. In training, we were admonished to delsy our
sbort response, because we would be unaﬁle to abort

instantaneously.

Pogo comments: 1 wonder how much pogo we experienced, and how

much we interpreted as lurching.

That's a good point. Pogo is tuch more dramatic than what we

were experiencing,

This felt as though it were in the engine and not in the whole

stack.

- T Just wouldn't know.

I didn't feel anything that would bhe pogo.

We hoped to konow what the freguency of pogo would be if we got

it.




CARR

CARR =

CARR

Sgparation from SIVB, was on: time. We had some flap after
seperation because we did not aétivate the,DAE. We didn't do
the VERB 46. We pickeled off the front end of the vehlcle, and
I fluttered and fiddled around with the hand controllers, and

that didn't get any control responses. It took me a few seconds

.to xealize thgy we hadn't activated the DAP..

The DSE tapes'w111 be useful here. We’ll hold any further

comment on separatlon. We re sure thax e separated on time,

and we had a control prnblem there. The solutlon wag that we

needed to do a VERB. 46 ENTER on the DAP. When we dld that,

. everything was copacetic,

Section 3, SIVB separ#%icn:_ Separatidﬁ was on timé. The only
anomaly that, came up during.separation with the SIVE was that
I was supposed to start a pitch of 1/2 degree per second in the

down direction. I got it going using acceleratlan command in

e ;ﬁ%ch; When T’ went back to rate command, the DAP stopped the

rate that I had put in and started maneuvering'ﬁégback. That
confused me. T did a VERB 46 ENTER to.activate the DAP and: to
what we had put in prev1ously I dia 1t all over agaln, and it
worked. So we drew the conc1u51on tham the reason for that
anomaly was that we had not done a VERB k6 ENTER.after having

activated the undock DAP.
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CARR

CARR

.0 - RENDEZVOUS AND DOCKING

Jer, you may want to comment on the flow of the checkllst That's

mostly yours and Ed's work. It 1ooked as if it went very good,

The whole rendezvous sequence was Jjust as smooth as glass. We
hed no big problems. . The rendezvous went very good. "I had very

few comments in my .checklist. -

Fe

That was one phase of fllght fbr whlch ve were well trained. We
haﬂ few systems problems We just knccked it off rather guickiy

and efflclently We had no prdblems at all with the rendezvcus

We had a dramatic surprise at . first SPS burn in- the awareness of

fluid: noises.-

Battéry A éhﬁrge was nominal.} Tunnel hateh removal, tunnel

pressure integrity, et cetera was nominal.

Command module RCS propellant reconfiguration, no problems. We
did not turn up sny RCS propellant configuration problems until
later in the mission. It was right after the first trim burn.
The ground decided we had 1e&kage‘0r a problem with the isoclation
valve. We closed PBM Bravo end opened prlmary propellant Bravo.

The P52 was no prdblem. GDC allgnment was completely uneventful

and the P50 was strictly nominal.
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CARR

CARR

Rendezvous end orientation, ho problems abt all with the separa-

t:ton maneuver. After the separaticm maneuver, we reloaded the _

DAP to ge't “hwo JEtS a.nd ha.lf 8 dﬂgree per second ra.te. We then

& i

maneuvered,to the launch HEFSMMAT axtitude in preparatlon for

getting our P52's down:at sunset. We encountered no problems:

. there. We did the EMS delta-V tegt with:null bias: cheek and

sent the data to the ground. The data indicated that we had

some 'bla.s but it wasn't too 'bad in the del‘ta.—v ccnmter. It was

'somethlng llke h degrees per hour or 1+ 3+ feet per second from

, ENTE.‘R It was very small a.mi was a.ccepta‘ble.‘ We noted after

¢

E Bll days IIP ‘there, When I &1& some. delta—V tests and null bias

- check, we got the same numbers:' The P52's that were done at @

ground-elapsed time of #bout 040 were quite nominal.. We had no

pro'blems at all w1th them. We ha& a very goo& platform allgn-

- ,"
e

men‘t We dia ontlon 2 and al:.gned to the :rendezvous REFSM?JIAT

There were no pro‘blems Whatscever w:.‘th that Everythlng worked

L Very "'nicely?;. I noticed at grbundlela_pseti‘*i:’iiaé of 1plus 22, we-

- ‘had: some puffs from the: STVB. . Tha'.“li_was. probably’ venting when

we. made our seyaratlon, from the SIVBi' I. reported that on the

o gir to ground. ¢

B

I\IC l Burn° The i‘lna.l I\IC 1 pad ha& one change. That was a 1.2

$3~

prl;ch cha.nge, from 11 to 13 degrees. The NC 1 was nomnal burn.

The ignition, shut&cwn were good and the res:Lduals were in good
shape. We did little nulling. We were all surprised at the kick
h-g




CARR in the pants that we got We had been told 'by other crews tha‘l:.
(CONT'D)
the SPS burn was a good sollc'i kick in ‘bhe pants, s:um.lar to the

FRPSEN Rils

afterburnrln an a.lrplane. Once we ha.d experlenced the first
burn, W‘E were conv:mcedhthat 1t‘waé. c;£181derably more. 'bhan a

kick in the pants or the a.:f‘ter'bu.rn‘:y.n en m.rplane. It really
“plasters you back into your seat. "I ¥Was dubious as to vhether
- or not I could have dccomplished a.gbc'a; 'm&;ﬁal{.éovér had the
 situation afisen. .

e

HES

POGUE I WaS. aware that we woulé.' get éﬁproximately cne-g acceleration
.and had braced my':arms. It was still a surprise. I was shle
0 time'the burns properly, although cutoff was'all over by
. the time'I ‘8aid anything. The Ball'velve was 510w as reported
¢ by the- other:erew. It wasia’ very ‘Hlow ‘delivery rether than a

. “very.sha¥p swing’of the needle as'in the simulator. -

CARR | %115 was the 2-second burn. I was mpressed by the fact that

11: seemed to be & 10’5 mlder than T ha& antlclpated
GIBSON It felt gréater than one-g.

POGUE . VHF powerip: * Nothing really impressed me about that. We aid
it rand 4t worked:. . f. o nRT G L wnd oo !

i

CARR VHEF ranging: We picked that up about the namina,l tin}ge that we

" needed it.

4-3.




. y ) RN : s L it B2 e bt s i 8 e

GIBEONR

PGGUE

CARR

CARR

. briefing, we started seeing the shape and configuration of the

Sextant marks: The& were very easy to control and we had excep-

tionally good visibility. I had no problems seeing the sbtars.

The Apollo telescoﬁé,‘sextaht, and the sextant marks were more

éimple than the éimuléﬁor.

. Marking on the workshop was po problem either. As per Owen's

workshop prior to the first Moon force. Bub I.Just wanted to

center the vehlicle in the mark.

FC 2 bu;n:n_lt_was_&bggt.a T-second burn.: The -chamber pressure
was sbout 93 percenpﬂxxThehNC 1 burn was so short we had just an

impression of chamber pressure. . It was sbove 90 percent. The

NC 2 bwrn was long enough. that to judge and we recorded 93 per-

cent. It was & good burn with the exception of VGZ which was
minus 0,7 feet per second. The solution was very close to the
gfound's. The gréunﬁ solution for Noun Bl was 153.2. Ve got

a final'comﬁuﬁétion of 153.1;"

NCC Burn: Noun B was less than & foot per second in X and

less than 2 feet per second in .Y and Z. We had good agreement.

The NCC solution was a computer solution. . We felt very com- ' ;

fortable sbout it. The HCC burn was 10 seconds long. We trimmed

" the residusls back to within 0.1.
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GIBEON

CARR

GIRBON

CARR

I got 648.

NSR Burn: NSR 5olut10ns were good The X solutlon was 1dent1cal

to the pad. The solutlon for Y was 5 h in the pad and.S 9 1nr

the cqmpgte?.‘ The sglut;ggrfbraz was in thg padfa?dthQ in the

4 computer So we had good agreement nggv?;, wgﬁgi&:burn the
__first recycle on. NSR. .AftngNSB,‘tge ghecgligt“here,ggid POo.
4:~We.re not sgre!;buﬁzqg th%qkﬂye_éot one gark in;befgrewwe did

the recycle. We were supposed to recycle before marking, We

were going a little too fasﬁ=gnd we marked before ﬁesdid the

recycle, right after NER.

I've recorded that you had 2k.6 in X, the computer got ol .6,
“and the pad was 23.7. In'Z, I got 2.5, the pPad gave us 4.8, ‘and

© the ‘computer gave us 4k,

TPT Burn: The TPT was S0 stable the ground did not update the
- preliminary pad. The paﬂ NOUN 81 in X was plus 19.D-and we got,
;plus 19 1. In Y the pad was plus OO T and.the computer got

00.1, In Iy the paﬁ‘was ‘minus 08 6 and the compuﬁer was

minus 09.0. We had a fantastmc agreement on TPI. Wg had a

little difference on TPI times. The the pad was 6&60&53, and the

' ‘one we' burned-was 647366l .

The first recycle was 648.56. The second recycle was 648.26.

The PI chart solution was X of plus 18.8, the computer had a

s
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CARR
(CONT'D) -

9.2, and the pad was 19.8. The comparison was good. TFor Z, the
pad gave us minus B.6, the chart was minus B.6, and the computer
was minus 9;6. So we went with the computer solﬁtion.' We had

residuals nulled to O.lnéﬁd the'délténvc wé copied was minus 13.3

‘after TPI. LWé=é0t'into the midcourse gain. We had problems

Cwith theta. We don't think the theta mark at OL:30 was any zood.

’ SUVWe'didHitibéliéQe tﬂe éhaft‘solution; and bééause of that

'fheﬁa efrof; if%é;used %ﬁé cﬁﬁrt selution to be'léte.

GIBSON

CARR

GIBSON

CARR

Qur data solution was minus 2.76 in ¥ and Z was minus 6.9.

The computer solution was minus 2.0 end plus 0.6. ‘There was =

lot of discrepanecy in up/down, but 4.5 was not.too terribly bad.
It's the up/down that depends on theta, . = -

In locking étzfﬁe.pblar.piot; the polar plot aid agree with the
CMC and with that, we just decided tO go with the solution of

the CMC and déeided that the chart solution was bad because of

" ‘theta.

POGIE

The polar plot was following a npmigal:;ipg_of the family of
curves and it was so good that I don't think I even said much.

Finally I said, "From here on in, it's all by eyeball."




CARR Okay. Then we started on the marklngs Tfor TPI ,» and 1 have no

notes concernlng TPI The computer solution was forward“3.§r

2’
‘ and up 1. h an& the chart solutlon 1n whlch we had confldence was
forward 2.5 and zero up/chn The polar plot agreed with us.

We went with the CMC solution and came out_ﬁéautifuily.

Wéuhave.no notes:thaéklnalc;feK%e had any problem w1th the switch
llst, prébraklng sw1tch,llst or the preﬁocklng sw1tch list,
Braklng was no prdblem_ We just fbllcwed our braklng gates and
never at amy tlme felt there was any llne~of~51ght rates or any
.klnd,of rates that were out of ccntrol I never felt & lack in
’dﬂpth perceptlon on 1n the necessary visual cues I needed to get
in. The Workshop is 1arge, w1th v1sual cues in dlfferent direc-

~ tions. It was much easier than the 51mu1ator.

Stationkeeping was very simpie. It Wés"very"stable apd no prob-

Jem:at all.

POGUE: ' Wérksﬁop photés;KHIKhave not éeen aﬁy-bf tﬁe ﬁhotbs. 'We used
| the narrow—angle.lens on that and I dld have a v1ewf1nder. ‘The
.photos were probdbly nominal I toak perhaps 30 to 50 photo~
graphs. I trled to frame the workshop in the camera agalnst
‘the darkness cf space w1th the top of the Workshop at the top
of the frame so there would be no appearance of rolllng as we
cametln.‘ I took a few photographs of spec1f1c areas of the

vehiecle as we got in very close. T tock some photographs of

b




POGUE
(CONT'D)

CARR

the underside of the ATM sclar panels as we came in for the
docking maneuver. Those can be compared with photographs taken

on the EVAs if anyone is interested in progressive degradation.

Docking: phase. We aligned with the workshop plus X axis. It
was very solid. I initiested the meneuver to move toward the
workshop. It was surprisingly easy. I made a few corrections
coming in ané had no prcblems at all., We had a nice slow rate
of ciosuﬁe. We did owr predocking switch list and were ready
for capture. We wenf in very, very gentiy, made contact, and
got a capture. We got a barber pole and thought everything was
really copacetic. Then had the definite impfession the work-
shop was backing away from us a little bit. We had apparently
tripped the captﬁre létches, but had nét captured the drogue
and were very very slowly drifting out. I threw in some plius X
while we were reasonably well mligned and tried tc jam us back
into the drogue again. Thet was a misteke. We should have
recocked our capture latches, but we didn't. 7Had we recocked
our capture la$cheé, capture might heve been marde the second
time because we 8till had good alignmant; We were apﬁroximately

8 inches to 1 foot away. I gave it & small plus X end went

‘back into the drogue and we hit slightly off center. We got

" up into the center of it, but did not capture and bounced back

L8
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{CONT'D)

GIBSON

CARR

out again, picking up pitch down yaw right drift rate. I backed

out andraligned for a new gtart. At that time, the ground came

.up and we discugsed the problem. The ground reminded us to

recock our capture latches, which we did. As we approsached,
we had approximately 0.2 or 0.3 feet per second closing rate.
However, I increased the rate slightly as we were approached
contact position. We hit the workshop approximately 0.8 to

a foot per second. We hit it hard and rebounded. We got a
barber pole. We felt the workshop hesitate momentarily and
then snap back. Apparently we stroked the probe and then when
it was fully extented, we were on the end of it and it snapped.

We immediately did a retrack, pulled right in, end locked up.

Mission Timer Update: We had no problem syncing. Everything

went nominal.

Because we had so much training in that ares, when there were

no real systems problems, it was Jjust piece of cake to pull it

off.

It was very smooth. We were concerned mostly with getting be-~
hind as we came up on burns. And we just didn't allow that to
happen. We found ourselves Prior to every burn, Just lying
there waiting., However we were dhead all the way. The only
time we were behind was at ignition. But with each succeszive
burn, we were g little closer.

49




GIBSON  Once we understood what was’ going to happen when the bﬁrn-gtaﬁﬁed,
' we braced-otrselves for it. I pushed myself back into the couch

before the burn started so there would be o sudden th¥tst back.
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CARR

GIBSON

POGUE

GIBSON

CARR

GIBSON

CARR

FPOGUE

'5.0 WORKSHOP ACTIVATION AND CSM POWERDOWN

Command Module/MDA Tunnel Press: I don't recall any problems.

' No comments on Command Module/MDA Tunnel Press.

Secondary Glycol Evap Dryocut:
It was straightforward, with no problems.

A note in my activation checklist says, "Try again." So we must

have had trouble.

Were you doing it, or was that something we did as soon as we

docked?

T started it, and Jerry finished it.

1 am thinking of something else.

No, this was done that night. Get the launch checkligt.
We didn't.bring one back.

Section.lS—S,titem¥13t We don't reeall any: problem, but we have

& note in our checklist. If there was a problem, it's on the

. air-to-ground tape, and the date is available. Battery B

Charge is the next item.

That's such e nominal procedure, I don't reeall doing it.

5.1 -




CARR

POGUE

CARR

GIB3CN

CARR

SHRPIE S

I have Batiery A Charge checked off in the checkiist, with no

comment .,

The only anomaly we had was at the end.

Command Module Tunnel Hateh Removal:

It was much easier than in training.

It was no problem at all., It was nice to move it around and

not strain yourselr.

Docking Lateh Verification: 1In my notes, I have number I was

locse. It didn't feel iike it had fully latched and T recocked
it, refired it, and it was tight. That was the only cne that
we had a problem with, The docking angle was plus 0.7 degrees
and after I verified the docking latches, we put the hatch back

in.

The checklist indicates we put the haitch back in, pressurized
it, and d4id an integrity check. It took 15 minutes to get to
3.5 psi. There were no problems through time to go to sleep.
I completed Potable Water Chlorination in the evening with no
problems. I was worried sbout water spills and having water

gsquirting in while I was changing things sround, but I had no

problem with it.

e e



CARR

FOGUE

CARR

POGUE

CARR

Section 5 is day 2 or the time after sleep. I'll go back to
the Flight Plan. Because of Bill's illness, we swapped jdbs.
Esgentiallyl Bill stayed in the:.command module. and remained
quiet. He dried out.the ppimaiy,aﬁd secondary glycol systems
in the command module while T worked in the workshop. We
worked this wey umtil lunch time; then Bill did his normal
work, and I Wnrke& in the command module, I had no problems
with prbbe/drogue remaval and stofége beéausé I.had 1oaked et
this item a week before 1auncﬁ aﬁd.éll'the ﬁaﬁ&les;.kndbs, and

indiCators.Were_ffesh in my mind. TIf there were other problems

‘in docking other than those I induced by béiﬁg toa'gentie,-we

didn't see them. We documented to the ground the scratches
and dents in the drogue that were possibly there when Pete had "
his problems. The scratches were put on the drogue before we

ceme, and we didn't add eny. .

About 2 months into the mission, T went out there and took

- about 15 photographs of the drogue at different lighting

angles. It should be well documented. -
Cdﬁﬁandszdule Suit Cireuit Deactivaetion:
I did that, and there was no problem.

I did the MDA hatch opening, and everything worked fhe way it

should.




CARR
{conT'D)

CARR

GIBSON

CARR

GIBSON

POGUE

MDA Lights On: No problems.

MDA/STS Entry: When I threw the MDA hatch open and looked in-
side, there was no sense of disorientation. T felt at home 3
I knew where T was; I had been there before; and I was gled to

be there.

You.aﬁd I.went down there, ’You wegt_first, gnd there was no
problem, Things‘were written qut so that we went slowly in a
hoi&inéufasﬁion. T sew no reason vhy we shouldn't go in, turn
the lights on, and get the whole thing operating. This was

opposed to the piecemesl holding fashion in which it was set up.

It was surprising to see the fan cooling the rate gyro packages.
I don't remember being teld that I would see that fan, end T
remember being aware of this fan with the straps henging off

of it in different directions to hold it dowm.

It was my understending that people wanted TV as soon as we
entered the MDA, and all we had to do was turn on the input
station and get TV on us“?oging out_qf the command module into
the MDA. It turned ocut they wanted that much later, and T

found that aggravating when we were getting things set up

there,

I remember your saying thsat.

Sl
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POGUE .

CARR

POGUE

CARR

GIBSON

CARR

I remember that, too. We aimed it, fired it up, then the

ground said, "No, we don't want that,” We turned it off: then

we weren't sure when they wanted it, A we found out,:it was.

ir the time line considerably .later.

That's right. It has TV activation in here, so we just covéred

that,

8T8 Circuit Breaker Fanel Configuretion: Panel .202, HIGH POWER
ACCESSORY OUTLETS, number 1, was already CLOSE. On +the SAL

‘CONTR@L'ﬁumbef'é”éiféuifﬁﬁrééﬂe§; T have a ﬁaﬁdﬁritfén'étar

“that 1% probably there because the ground t0ld me to CLOSE that

one,

To achieve this configuration you had tbiclosé i,

We might check back into the tapes and find out why there is a

hendwritten pencil ster in my checklist on SAL CONTROL, 2,

circuit breaker, page 2-20.

?rima;yéﬁ}ycol EVaP,erQPt’: ?ill»dié,ﬁh&?'

I just recorded the times in +the checklist, .

ATD Trstall: E4, that was you.

I ﬁid,ﬁ?ﬁtf iiﬁ_y§§_n9 pyg?lgq_at all. ..

Did you have any problems with it in traininééhsng‘frk‘”
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GIBEON
CARR

POGUE

No.

We had trouble with the workshop sirlock module. We always had

trouble winding up those Calfax.

That's right. At the end of the fourth EVA, I learned the .

easiest way to do it. There was no easy way; only a best WEY .

STS CB Panel Configuration:

I have no notes in the Aptivation;Chgcklist_pn that. The whole

morning's work in Activation went smoothly, although we got a

little behind because we were going slowly.

In general, T felt comfortable working in zero g, initially. I
enjoyed it, and felt az though I'd been there before.r Seeing
the ‘motion ‘pictures of dther'éreﬁﬁ'WDrkiﬁg in zero g and think-

ing about that before we went, made it feel naturel.

s
I moved slowly sc I would not tumble any gyros, or Join Bill

in feeling bad. ‘I felt in control &nd in no need to rush.
I felt the same.
Center Couch Stowage:

I got it out, and tied it up; you achieved the final

configuration.




CAERR

CARR

GIBSON

CARR

POGUE

GIBSON

POGUE

CARR

POGUE

CARR

You pulled the pins in the headrest and had it pushed up out
of the way. I put the pins back in the headrest and stfapped
it down more tightly.. Folding the couch was easy in zero-g.
You don't have to worry about?pénéhiﬁg ﬁour fingers or hresking

any bones.
CSM/MDA Umbilical Connecticns:
I hooked up the umbiliecals, and you did the electrical work.

It was straightforward except that there were two bags in MLS1

and T had to sort oiit the umbilicals and caps in it to be sure

i1 ﬁéskéetiing the right ones. Tt was surprising to find the

other bag, and it took longer to get everything sorted.

Bed 1 and 2 Bekeoub:

We changed roles here. |

I don't remembefﬁaoihé tﬁaﬁ.

There were no problems; the Job required time-depsndent se-

quences, covering s long period. .I used the porteble timer.

02/1?2 Activation:

Same thing.

" Ceution and Werning Activation:

5-T.
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POGUE

CARR

CARR

I never felt comfortable with Caution and Warning checks be-

cause 1 got confused by the nomenclature saturation, all the

words in the list you're supposed to check. It is a very

complex system to check out.

Ind there was a memory test and a tracking test using the same
switches, but the switches were used in a different manner to

test memory.

That is time for delta-~Ps.

]

I never felt that the caution and warning tests were straight-

forward; I read the checklist word by word. It was an operator,

document, system-interface problem.

That covers both the Caution and Warning Activation, as well as
SWS Ceaution and Werning Checkout. Ed and I did the SWS Caution
and Warning checkout and there was & lot of yelling back and

forth as to who was going to lock a% what.

We gathered the items and put them in place.

CSM/SWS Basic Cotm Configiration: T knew the first day T looked

at CEBM/SWS comm configuration that we were going to have
troubles with it. It was a couple of weeks before we finally
jroned out the wrinkles and reached the point where we could
change the configuration without campletely fouling it up.

Most of the time we found thét we had misread & checklist or cue

5-8
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(CONT'D)

GIBSON

card, and left a switch either in the wrong position, or threw
one vhen it wasn't supposed to be thrown. . The comm configura= ..

tion was a gigantic kludge. SQmebqﬁynshbuld degign comm

. configurations that are straightforward and not. so interlocking

that one switch can foul up a whole system.

I trled in tralnlng to learn what Would be a general functlonal

'"flow of 1nformatlon thrcugh the ccmm system and how to under—

:5stand what ycu were d01ng w1th the sw1tches. Each tlme I tired,

it beceme a ball of confusion. . I finelly gave up,énd=said,

.. "The only way you're ever going to do this is to have a switch

POGUE.

CARR

GIBSON -

by switch configuration that you have to follow, and 4if you

ever get out of configuration, you're lost."

T agree. We need to know the status of comm. We need a

- status board to tell us>what.staﬁion§_are.transmitting,s-band,

VHF, etc., and by station, 1f possible. We have ways‘of
1nd1cat1ng status of fiuid and electrleal systems, why couldn't

we have & status dlsplay of the communlcatlon system9

We've talked sbout the desirability of having an-orbital display
console. You need a panel that you can go to and find out what

is going on.

It = 1mportant to have alsplay that you put in the format of a
flow. The oxygen and nltrogen systems were easy to understand

because they always started with the gource, f;oggdfthrqugh

59"




GIBSON
(cowT'D)

the toggle valves, and finally out to where the gases were used.

You can do the samé with"electricity and communications. You

- need some logical séguence that begins with the voiée, goes

CARR

into a processing ‘system, and ends up‘gettiﬁgstO'the ground or
to a recorder. You coultd follow such a system The people that

bullt the comm thought we were going to analyze sw1tch poeitions

and flgure out what was golng on; but the system was & kludge.

If you don't: have to worry about“youf'ccmﬁ;‘then you can hendle

~ it easily; then you can give other things the attention they

GIBSON

POGUE

CARR

POGUE

CARR

deserve. ¥ -

v

We're asking for a simple display with a relatively simple

strueture of the thoughts that lay it out. TIf the display is

ot simple; you ecannot understand it, and there's a problem

somewhere., -

It would have been useful to have one llght showing when we
were transm1tt1ng and a dlfferent 11ght showing when the ground
was trying to transmit. |

it

AM Single Point Ground Disconnect:

Ycu have to verlfy a certain conflguratlcn status and then you

st

throW'the sw1tch There was no prcblem“at all.

SWS Comm Act/Check:

5-~10
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CARR
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POGUE

CARR
POGUE

CARR

Before we got the squeal attenuator, life was really herd.

Yes. The asttenuator is a blg improvement. We still suffered
from feedback.p;oblems in the SIAS. On several occasions,xas
T was busy looging fég sometﬁiné thaf wés cauéing the sgueal,
I was thankful we had a squeal attenu&tor. I felﬁ éorry for
the 5L-2 crew because I ¥new they had 1t much worse than we

did.

AM/Dome Entry: I remember stlcklng my'head through the hole

and 1ook1ng down in the area and not belng surprlsed at what.

I ééw; nor wﬁs I dizoriented. O Configuratlon That is cloging
off the main REGs, also the demend REG off. Thefe WAS no
problems there. Bill logged 0.2 for the 02 flow rate at that .

time.

8190 windqw proféétor%ﬁstél?étign wAS nexti
T did that one straightforward, no problems.
OWS (B Switch Configurstion:

?hat's 3ust»going pylthe pictures.

Were there any -anomalies?

ﬁof

Ergometer Activation:

"5-11
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As I recally it was-straightforward, no problems.

MWater System Gas Bleed:

Water system gas bleed Water sample, q 0 systan flush H,0

2 2
system bleed WMCH actlvatlon' I dldn't llke ‘the des1gn The

procedures were well wrltten. Everythlng was ncmlnal except

for the Error on me. It WES recaver&ble. All 1t did was cost

me time.

Trlangle ‘Shoe Dlstributlon. I was very relleved to gnt them.
I was tlred,of nat be1ng able to anchor myself properly to do

anythlng

- T.think the triangle shoes are a perfectly adeguate way of

restraining yourself. The more gfid you have available around
a work station, the eagier it's g01ng to be. My only regret
is that even though we had gr1d the floﬁr people had managed
to bollix up.at least 50 percent of the avallable'trlangles,:

I'd say at lessgt thaet.

I remember being nnpressed rlght et the ocutget w1th the tr1~
angles shoes. T wish we hadn' t gone for h;ghtops. I w1shed
we'a gone for low-cuts. I never: did lace:my. shoes to the top.
I always laced to about two or three eyelets short of the top
and tied the laces arournd my snkles. I would have much pre~
ferred low-cut shoes.
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I did that, too. T did it to try to allow the calf muscles

to get a 1ittle more exercise. Rather than have the ankle re-

.strained with the hightopz, sort of make them into a low-cut.

We get more exercise in the legs. I think it would be an ides

for the future. Those hightops, if anything, gave you support

that you shouldn't have had.

I'm sure that was the purpose of the hightop, ankle support,

so you wouldn't hurt your ankles.

Yes. The problem is that you want to work your ankles so you
don't lose all that strength. You keep your legs in trim,
That's one reason T tled them down a couple of eyeletz. We

should have had lowcuts instead of the hlghtops.

I 1like the hightops. I have weak ankles to start with. The
poiﬁt you're making ié very géod. fhéﬁe'é no_feéson why we
couldn't heve had both. They don't weigh that mach. T ended
up breasking oﬁé of my shoés; Tt would have teen néce to have
& backup fheré.' | | | | }

Yes, we should-have had backup sghoes..

Foot_plates. All we had was a éanvaé eévéf. Oné evenlng T
tried to put the toe—guards on mlne. I spent 2-1/2 hours and
nearly put the screwﬂrlver through my palm a few tlmes trylng
to get them on.. I thought that was a poor way to go.. We
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CAER

GIBSON .

~bring out new shoe tops or,nnthing.-‘The option was ‘mot open-to

should've had shoes that were right to begin with. Secondly,

. %o change we should not have had to unscrew every little screw.

~There must have been about 20 screws in each. That was a reel

waste of in-orbit time.:

:I hsve to take a lot of the blame fcr that one. I wss the one -

who bought off on bringing up new shoe tops. The choice was to

take up & new set of shoes.

From the amount-of: time and effort it really took inflight, it

.;wag & poor trade off..

CARR

CARR L

Ws were forced 1nto taklng shoe tops becsuse of a we1ght

con51derat10n.

IMSS Mlscellaneous Medlcal Supply Transfer Thst Wwas very

badly handled both by me as well as By the people on the ground.

Wé should never have gct ourselves 1ntc a 51tustlon where I

| had to open up those cans and start mlscellsneous medlcal supply

G

transfer on activation day. That was sbsolutely ridiculous.

That should have been done many dsys later. Tt shouldn't have’

even been attempted in sctlvatlon. We should hsve transferred _ -

only that whlch we felt wnuld be posszbly needed esrly All

of that focllshness of wnrklng wlth tubes of 11doca1ne and

eplnephrlnE'wss & gross wsste of tlme in actlvatlon. we never

521k




CARR ‘should have fooled with it. As & result T don't think the

(coNT'D) S o . _ ,
medics ever knew where all their gtuff was.® I guite frankly em
not sure 1° could have told them where all their stuff was.
The.auxillary medical kit — penicillin injectables, Thorazine
'Sﬁpﬁasitdfiés;'syfihge§3 needies;‘all that folderol — we
' should never have done thet. ' About 20 minutes was allowed and
I bet it took me an Your and 15.

GIBSQN You[wereifiﬂdiing grqund wiyhathat'sﬁﬁff. f§g hgd gﬁmy small
_itgms:flyiggﬁafoynqlig zerﬁqg, plus thglchecklist, é}gs trying
to figp;e puﬁuwhatlyagﬁggéng gni_eThat Was_jgst'arpopf thing

. to be doing.

GIBSON Wardroem Disinfecting:  First of all, e general impression. I
was really impressed with the overall cleanliness of the
N vehiclé."Almbst‘evérything was polished ‘clean. It looked as
though it had hardly been used. So I think the SL-3 guys just
did a tremendous J&b of cléaning up and keeping it clean.
CARR The SL-3 crew came hack with dish pan hands. They d4id a super

"job of cleaning.
GIBSON  Disinfecting ~ no real problem; just tock a lot of biocides.
CARR PGA Transfer/Driing: No problem. “TIt went- perfectly normel.

* Wardroom Water System Activation:
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. In order not to leave the impression that I thought that that .

water, system vas the grestest thing since peamut butter, I was

-addressing my flattering remarks, to the procedures people who

worked _Qn)"t;he ws.ter activation pro;:gti:ulge_, Ithlnkthe water

. system itself :ha:a_.d & lot q_f_ thlngs a_.'bo}zt :'L'l_: 't_l';s._t were undesirable.

One thing, which was not peculiar to the water system, is hiding

panels. Tt seemed to be a favorite game of the designers. There
were two panels which were hidd_en; One in the wastie management

t:oﬁpa.rfméﬁf, 851 or éoﬁéfﬁiﬁg 1iKe that , Vs down inside another
. soE : N

ISH:ﬁe}i. ' You had to open a door which Waé inside another panel.

The same thing was true in the wardroom water dump. fhere's a

panel nmumber hidden underneath the pedesta.l"'.:‘ The food prepara-

. ;. tion.table also had & highly undesirable panel number feature .
to-.incorporate :in it. .The panel number is not wvisible. Also,

Ly (831 those hoses .and so forth that ye were threshing around in

. the forward comparment did not seem to have straps and snaps

_designed for them, They had enormous flexibility, but it was

confusing to work with them.

L P £ ELEN gL [ T .

ahead and did it berause I figured there could be something

o growiﬁg-f‘hejr.e that we “ebuldn't ‘see. Agam,évery‘thlng was ,jus‘i‘,

~guper clean. :'Wg wentahead a.ndchd all of. these ‘things because

we Telt they had to be done, but we didn't feel that. they were

quite as eriticel as we might have believed earlier.
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- Experiment Compartment/AM/MDA Disinfecting: Same.

Conmand Module Urine/LiOH Fecal Bag Transfer: No problem.

100 Parts Per Million (PPM) Flush. A nominal procedure. You

have to very, very, carefully follow the procedure.

Urine/Fecal Collector Activation: The only problem I had was
knowing whether I had a separator‘g01ng a8 well as the blower.

T never really worked with the real system on the ground. There
wes some: confusion in my mind of what.noize and vhat system,
also, some of the circuit breakers in the system which were

open snd:all we were gupposed to have to do was to throw the
switches to get the gystem runnlng T had to talk to ground

on that to find cut where the elrcult breakers were. 'There

was just a 11ttle procednral problem there in the way the
checkllst was wrltten as well as in our tralning KI'had

never really worked with the total systan.

‘T think ocur problem was in training. The procedure was

straight forward.
I don't think the procedure called for closing circuit breakers.

They used the term switches. T think that's vhat put you off.
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I was thinking of "the switches on 'the.right side next to the

collector an& not the 01rcu1t breakers whlch were 1n31de. I

e

never expected I'd have to open the door and thrOW'clrcult

breakers;

Trash Bag Installation: Routine and étraightforward.

ATM C&D_Coolént Loop Activation: No problem.

ATM: Console:Activation: The problems we had was: getting adequate

- ‘ground: coverage so that. we could:get some of the verification.

A1l went off.reallyiquick“and'grcund‘was.almayswthere~at the

time we needed to ‘get’ it done., "It went real! smoothly.

CM Stowage Reconflguratlon and Transfer. Thls partlcular

transfer was not dlfflcult at all It was stow1ng EV gloves,

LA

mov1ng food packages dcwn I followed the checkllst and did

all the stowage as called out I changed a few stowage lo-

cations. T ma&e those changes on my checkllst and I called

them-down to the ground = things like the condiments dand things

thet we put different lockers.

UCTA’ Sampling: I went right through it. I 'don't recall any -

real major problems. It was jusf & long, time-consuming, messy

thing t0 accomplish.
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‘under troubleshoctlng proce&ures

H,0 Separator Plate Servicing: -One major point with the H,0
separator plate servicing. I did the full 9 yards of the .
procedure - the;time:, the waiting so many minutes, and checking
that the pressurg didn't decay'or did decay. I went through
the procedure just as I had been trained. It was & complex
procedure. It did not even ﬁéea.fdfbe=&dnéjhl &oﬁ'éxthink.,
When I took. the plates off, they were already moist. The
separator. was moist, T think it was already working properly.

I spent the better parit . of.a halfl hourEtota};time, The point

here is why can‘t we verify a system like this instead of

'actually 501ng through the procedure It was actually st111

worklng From the prev1ous fllght. ‘It there was & qﬁick way

of VEr1fy1ng this system by some test by umyhe even the in-

H

corporatlon of an addit1onal clrcult, 1t woulﬁ save an awful lot

of timé Tt wmuld glve you a way of verlfying this system

BEN

Condensate System Activation: No problems.

Fecel Processing' I guess I have the distinction of being the

flrst guy on thls orew to use the fecal system and enccuntered

no problems. It worked exactly és'adféftiséd and I was pleasantly

surprised to see that it worked as well as it did. After hearing
all the horror stories from the guys in Gemini and Apollo and

all the problem they had, I was very pleasantly surprised to
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‘f£ind" it worked so well. As"I‘Pemember; Bill went the contingency

(CONT'D)

begs route a bit earlier’in the ddy before we’got the fecal

' system going. I remémber him sa&iﬁé=thét everything that had

POGUE

CARR

been said- about the Apollo system was true” and more o.
That is from an undesirgble standpoint.

Right. The Tecal Bystem worked like a clamp the first time.

‘Wext 18 WMC water activation and Bill Tumpedthet®in earlier

“yith a bunch of the other comments. - -

POGUE

RESR

) I just thought of another comment I'd llke to make on this. It

) has to do wnth nﬁmencloture. I thlnk it was the dump pert line

,or somethlng llke that. It WaS always called cut in the

i

procedures and in the mﬂmenclautra, but tha vehlcle was different.

-a.,,z{

I mey, not be exactly'correct but I can't overemp1351ze the fact

CARR

FOGUE

"You alw&ys had douht I always had to dr&w on that schematlc.

that the nomenclature used 1n the procedures ought to be exaetly

the same as that in the vehlcle.

fleo T

- The. vehicle ought to be plainly marked,

e v

'Whoever put that schematlc 1n there did us e blg favcr.

-
%
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'Wardroom Window Activation:

The schematic hed:the right nomenclature on it, but the vehicle
itself did not. Where you saw the vehicle had the right némen;
clautre then g1l the document1on was wrong, however you want

to use 1t There shouldn't be that element of confusion. You
always wonder 1f you re connectlng the rlght QD or not.

R

Well, it‘é é time wastef; too. ﬁhén sométhing'doesh‘t have thé

'proper nomenclature on‘it, you'fe goiﬁglto waste time tracing

itito make.sure you have the right item before you plug something

- rinto 1t.

Okay. " Entry battery isoletion was mine. Everything went

according to the checklist without any. problems. Mission day 3

‘urine bag prep. - We started using the urine system that day.

We were stiii using the cﬁpé up.fhrough the second day though,

were we not?

' Yes. This was the bit of putting boric acid in the bags.

Was that boric Bill's Job?

v

I think Jerry did the first ones...

Yes, I dld and it wes no prohlem Kif went éﬁacély s the

T

procedures, but I remeﬂber thlnklng at thé‘tiﬁe that we were
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v goibg to learri“to hate that Job. ‘And sure enough, I was right.

I know'Bill did: not relishi'the times+he was assigned:it. I was

' 'assigned it a ‘couple of times; but I-don't think Ed was.

POGUE

CARR

POGUE"

et el v 4 - PO e 4 Ll P B R . - B
AEELS ERE i = G i : if B

I finally figured out & good system, but I didn't like to do it.

It vas a tme user and no‘body wants to spend good time up there

wE P TR

fcolmg aroumi msertlng 'borlc acld p:Llls 111 thP urine bags.

That's right.’ You had ebout 10 1ittle tablets to’push down in
there, and a lot of times, they'd bounce right back up through
the hole. One point I'd 11ke to ma.ke on ‘l:ha.t is that any‘bme
you're fooling Wl‘th a ur:ma system, 'bhere is al‘ma.ys 'bhe poten‘blal

‘of the»’D-“r.mgf sedl’ coming cut without your: kncrw’ledge_,-' - I sweated

* tHat-out ‘everytime T Pinished those bags.. I always tried to

" doublesheck them; but I don't think wé ought to, as & rule, fool

around w1th the urlne system, 'beca.use you have the potentlal for

a 'blg lea.k

CARR

GIBSON

Oka.y Sleep Compartment Actlvatlon'l We slept 1n the slee*p

[y

compartment 'that mght Do you have any eomments on that'?

A

Yes, that whole sleeping bag -~ the number of blankets, the under

blanket, the top blanket; and ‘the dover-— - that vhole thing.

May'be I had not 'been 'tramed to use. 11: I th:\.nk that Was part

L
e 2 I

_-of the prc'blem. To me that whole th:mg was so ccmpllcated much

Foon -
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-more so than it really needed to be.  We had arm holes and

head holes, straps, snaps, zippers, and flaps that came out the

- top: to me it was overdesigned. . At the end of the mission I wanted

CARR

to replace mine, but.I could not find & top blanket. T finally
just took anything T could fit on there and cut if off at the

top and hopped in; it worked great. All you really needed was

& blanket which would go across you, and three straps. Climbing
in and out of that thlng mystifled me everytlme I aid 1t i aékéd
myself why T was going through all that. I had prdbably not

trained for 1t that's prohably why'lt toock me so long to find

'everythlng. They were not well l&belled. Even though the location

Pk

‘where they were supposed to be was labelled, there were two or

three things inside - like a headrest, & top blanket, a bottom
blanket.  One. other thing which I've forgotten; the . individual
items were not labelled and I could not recognize them.from the
outside. So when you took the paper off and unrolled them, to
flnd out what you were lcoklng at you had to roll it all back

up if it wasn't right, which it usually was not.

As I remaﬁfer ﬁéﬁ,LEa did the whole sléeé Cbmpartﬁent aétivatién,
because I aid not. Those guys fixed my bed for me; T thinmk it
was because T was ﬁus& pi;king up éfhef items. As far as sleep
éompartment and the sleeplng bag was concerned I found it to

H

be a pretty nice system I used the armholes, and foun& those

5-23




CARR
{CoNT'D)

GIBSON

to be nice, but  again 4t could heve been: simpler. Compared with.

the night whén we slept uhfernedth couches or on couches in

‘between suit 5&@5, thet first night's rest in the sleep .compart-

ment in dur sleeping bags was ‘s very welcome thing &8 far as I

was COpcefhed; and as I remember; I got 'a gocdd might's sleep the

‘first night.

I thlnk the 1dea of be1ng restralned is a good way to go in order

to get 8 gocd nlght's sleep I just thought the ccmplex1ty of

all the foldlng materlal was a llttle greater than need be.

But I guess the problem we hﬂd to please everybody and each guy

wanted somethlng elsa 1ncorporated As a result 1t locked like

CARR™-

it wes_ﬂeslgned hy a commlttee.

'Phe vwhole idea was flexibility, meaning, yoi had to-have lots

'~ of different“flaps end things.' - '

GIBSON

CARR

What I didn't like was having to struggle through the neckhole

every morning, in and out.

I guess I dldn't have the feellng that gettlng 1n an& out of that

khﬂneckhole was too con&uclve to an emergency 51tuat10n. A couple

of tlmes we had an alarm go off As 8 result there was a lot

_of strugglzng and banglng and thumplng golng on while gettlng

out of that thlng._ It's too bad we dldnft have a system that

.....

you could Whlp out of a 1ot qnlcker.
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- I took my scissors and cut the neckring hole on my second one.

The first one was okay, but they seemed to vary in tightness

~and size. The one thlng T'd 11ke to mentlon about the sleep

compartment itself is that you should be able to a&just the
alrflow from your sleep p051t10n, A couple of tlmes I got
aléflow noise, I then got out of my bag and checked it, then
went back to the bag. I'd get rld of the no1se but then there
Wasn't enough alrflow It would be nice 1f you could just ad just
that from your sleep bag Other than th&t I llke the straps
very well.. T think you have to have those straps in order to

give you the gemi - one-g feel in hed _I kept mine real tlght.

I might' mention that T ftried a couple of nights just :sleeping
out there in the dome, just drifting around without being
restralned at all., T found that I was able to doze, but could

never really sleep soundly I would 3ust slowly mash 1nto 8

.wall and slowly come off 1t and 5 mlnutes later I'd hit something

else and eventually, 11ke everythlng else I would end up on the

dlffuser screen.l I found.that T coulﬁ not really get a goo&

nlght's sleep even after I'd become accustumed to zerc g. So

I thlnk the straps are a good idea.

‘Mol Sieve Activstion: . There was  no . problem on.this. - It was

just & matter of timing it - coming back at the right time in
order to get the next step. I used my portable timer, and the

procedure was Jjust as it was written.
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Postsleep with MIL1O. .

The first time I ﬁent throggh that thing, I_wént over.the amount
of time which was asllotted, which ﬁaérmore than the nominal

tiﬁe. You had to read each step and do each step one at a time
thinking eacﬁ smell item that you were doing. Once you under-
stood‘what you wgrg aoing — I think perhaps if I had gﬁne

through this once or tvice more in training.it woﬁld have helped -
you could whiétle through if maybe in a thifd to & gquarter of

the time, Towards the end of the miésion, we got through that

in much less time than was originally allotted. There iz an

appreciable learning curve. You can really cut down a fantastic
amount of time but the first few times though, it's Just painful

step by step.

At first, I thought, we didn't do as goed a jJob training as we
shﬁﬁld have done becauée we went up there and got into trouble
doing & lot of things. But the more I think about it, the more
I'ﬁ becoming convinced.th§£ iﬁ doesn't matter how much you train
at things. When you get up there and get in.a new enviroment,
you are not goingsto ﬁo it.fast; yoﬁ're.going to do it
step-by-step as slowiy as if you had never seen it Eefore in

your life. We did a lot of mini-siming and it still wasn't

‘enough: I don't know whether or not we could have ever done
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‘enough mini<siming to completely iron out &ll the wrinkles we
* found. : You're in-a new enviroment; ‘you ‘start from:ground zero,

all over again.as if you'd never seen it ‘before.. We just flat

. went: too slow:because we:were reading every Step &nd verifying

- that we vere doing thet: step correctly,.and we were not willing

... to trust ourselves 4o depénd on-our training::

GIBSON

: I

Well, maybe so, but T think that was the way we had o be

--because every once in‘'a-while if.you end up/assuming:something

4 which wasn't s6 because it was a:little bit-different than in

. training or <the way you ‘had understood (it you could loose an

¢ -awfullot:of time making  some .hig mistakes. Go slow:: Make sure

you un'd.ersfcand’ what’ ydu!.re :doing. “You can't over'éemplasize that

. ‘when yow do mini<sim training. You .ought to do it without any-

© “thing left ‘out; for f‘e'xmnple; M110. . We- should have drawn each

POGUES

: got over there, Just 1:Lke we dld in fllght

GIBSOR:-

have in fllght

other's blood and processed it exactly the way . we would. The

way I tramed was to he.va the PI .over there a.nd have Owen over

Lo

there as 'we wen't through the checklls'b but I never rea.lly went

P W

_thrcugh 11: on m_f,r own in the exact type or envmronment ‘t’.hat I would

T X

g R T

You should hs,ve done :1.t the. flrst thlng in the morn:mg when we

5

That's right. © Exactly the same as<we did in flight. !
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As far as the actual procedure of drawing blood from one another,
I think that we were all reasconsbly proficlent at . it. We éid

it and we were able to draw blood without :getting sloppy, and

we 4idn't hurt amybody. I guess the TV that we showed the
people on.the ground horrified one or two, but for the most

part we got the blood out and dnto the places where it was

supposed to be done then put it where it belonged,

Using & - finger lance was something else. That was towards the

. end, there vhen we were.trying to get a few extra hemoglobin

_samples. ;-1 think perhaps if. anything I whs a little bit tender

on that and T really didn't Jab it hard: encugh, but when we

. worked. on: each other, the lance:worked pretty well. I tried
. using it on myself, btut there's Just no way I could stop the
wreaction of flinching or pulling away. I Just couldn't do that

. to myself.,

Anthropometrlc Measurements and IR Photos iet me sﬁate right

561

now th&t we do not deny the value of thesa measurements and the

'gooa that vas done by ﬁ01ng them. T talked to D Thornton and

a few other folks, and everybody was conv1nced that was a good
thlng to do. We answered a lot of questlons that the fllght

people couldn't flgure Qut an answer for, but 11mb measurements,

IR photos, blood pressure measurements.were the things that-
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screwed up -our time line.more than anything else. And we did

not seem to be able to convince the ground. that they -

“had-to. giverus more time to do them. -We lknew whepever that thing

- came up on the-pad in the.day's Flight Flan that our-day was

in trouble. I think the very first time we did the measurements

with the jigs, it-was probably s L5-minute per man effort. With

& little experience we managed to.pull it.down to 30 to 34 min-

POGUE

utes- per man,:but we were never able-to beat that time. Tt just

- takes time to measure U4 1imbs. AThe IR photo gtuff tock & great

desl of time, and the one thing we didn't seem.to be able to

convince anybody or the ground about was that 1t tock tlme to

set thls stuff up.l It isn't just a qulck "take off your clothes

and lay down We'll snap a plcture of yau, haby You‘ve got to

get all the stuff together.

- That's right. : If you're over: in a trainer and somebody came to

yoﬁtand handed you the camera.with flash and filter already

configured, he's already done 80. percent. of your work for you.

» That's what was biting us in fldight., , . - .

CARR

Okay, Blood Pressure Measurement We found no problems in the

arms, but e found 1t was rather dlfflcult to get leg blood

'pressure. Wé also fbund proPerly 1ocat1ng the cuff and the

(O

7stethescope in order to be able to get the X sounds rather

dlfflcult I thlnk,we felt pretty Shaky about the accuracy and

validity of the blood pressure values we were giving from the
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first blood pressure measurements that we gave from the leg.

It seems to me we made some gualifiying statements when we sent
that deata down. I remember we were asking the ground if the
comparison between arm and let blood pressure looked reasonable,
and the ground kept assuring us that it did. We should haeve
done some preflight training, but it was strung on us very late
'in the game, and we were diszacted and hed no time to really
think ebont it. You guys gelloped in with this blood pressure

stufff and the meamsurements late in the game and we Jjust didn't

- have time to take an indepth look at it.

Let's just put down what those things were. And we're talking

about the limb volume measurements, 1limb blcod flow, leg blood
pressure, facial photos, stereo photos, IR photos, and sweat
samples. Those seven items were put on at the very last minute

in terms of the paper wor¥. ' In most of them we never had any

" “detsiled treining. On some of them, we only talked with the

PI in general aboutb what we were going to do, but we never
actually went through'it‘seVeral"timés in e mini-sim format so

that we could understand exactly what h&d to be done %o

accompllsh it. The net result was that it took 1—1/2 to 2 tlmes

longer than the ground antlclpated and we got far behind the

power curve. I thlnk those thzngs are a perfect example of why

we shauld never allow thlngs to be put on at the last minute.
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. gtuff,

If samethingfs worthwhil;, then people ought toc think about it

early enought to getlit Tigured out, get it put onboard early

&and make certain people are well trained and understand the

objective. As it was, I'm sure - even though younqgnsider the
dats useful - we could heve done a much better job and given
yoﬁfhighef hﬁalify'aaté had ﬁeéécﬁuaily been trained for it.
It nop ?ply affegpeﬂ xqur_égta, bu?LFut_gs behigd.thg power‘gff
curve. Thgt‘in turnfgffgcﬁs ﬁhe whg}e;operat§pnkpecguse every-

body else's data is affected.

Let me add a rebuttal to all that we've just said. We did get

that in fairly early; it just took a long time for it to get

,through the paper mill, And for ecrying out loud, wggtolﬁ you

. guys about phisttuffff WE)tq}d you_it,wgs%camégg, ~We did it

to you in.e lot of baseline data guch that you cou}d_see what

it was, We also sey that this new stuff hit us at a time in

. our training when we were the least receptive. We were getting

saturated and that's a fact that we much face up to, .We have
en inertia inipugnpapeglﬂprk qygtemsﬁhat we P%V?_tQ_QQ something
about, because you have to to able to plow dats from the

previous mission into the mission that's going on. We have to

. find some way to shorten thertime required ﬁo:swing:in the new

R
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Let's make it clear that on the majorify of thesé sevén items
which T mentioned neifher had we gone through the full procedures,

sor Had we' even Geen the cué card From‘vhith we Were going to

POGUE

CARR

POGUE

% LooE O A

I‘b took & half hour Just to read the cue card on IR photos.

The fact 6 the matbter is ‘though, there are rebuttals that will

‘say we lay there and watched you do it to us. Bubt that kind of

rebuttal doesn't hold water.

There are several thingh sbout thts. “First, you hit s early’

in the mission when we were in an adaption period.” Even com-

' plebely removed from that, some of this sbuff could ot possibly

have béen théught out too well in one g, let alone in'zero
graﬁty. Now-takefor 'ii"z'_S'tjafx_lce'fR 1311‘@1:‘5‘9: The ‘concept is great;

however, the jd‘zsi‘tio"riiﬁg"::fﬁ} tHe :worjfsh'dpf in order %o take the

" IR photos was not’ p0551ble ag it was aééignéﬁf on the cue card.

" You were supposed "l:‘:d_mfﬁé'a’i'dﬁzi&“ in ‘zero gravity with these

‘camers ‘and take thesa photogx}aphs from various i’*‘mjﬁtagmé points.

“But’we changed 'the procedire.” We had the subject move him body

‘and ‘the man’ with the ‘camerd maintain his ‘poditon, because this

* s the easiest way td do it. ~hnother “thing, too, is thet in

putting stuff on late like this and not having pfép_a:?ed work
stations for the camersman we ended up affecting another major
system in the spacecraft. I kicked off the pressurization wvelve
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to a water tank, inadvertently, of course while I was thrashing
around trying to stabilize my body in zero gravity in order to

get the proper position for taking an IR photograph of a man

‘anchored down on the grid floor in front of the film vault.

We let & set of circumstances build up that led us into a

situation where we affected axmajqr system onboard the spacecraft.

This confused the ground. They thought we were missing all

" kinds of checks. I Pirst admitted to an error because T couldn't

" see how I possibly kicked the valve when it was off. Later I

GIBSON

became convined that I kicked the pressurization velve off by
watehing Jerry work up in thet area. He put his foot right

back in the same area when he wes trying tp stabilize himself.

The point is when you throw this stuff on late because it

looks real good, if you haven't really gone through all this

and specifically defined the work station - the location of the
photographer and the location of the subject crewman, then

you're really laying yourself open.

We had problems with the anthropomorphic meaguremeqts of the

legs because‘the Aptivation Checklis@ Qallgdﬂfqr a different

. reference than the Qﬁomed Chqulist_did, We wprkéd_one from

the ankle and the other from the tibial tuber crest[?] close to

 the knee. That was a source of confusion, also. That would

have been ironed out had we a chance to go through it in training
and estch some of those errors. .
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Qkay, anything else on blood pfessure?

No other than to say I think it's worthwhile. I'm glad we did

them, but I sure wish they had been gotten in much earlier.

Food Reconfiguration: Ed was scheduled for it, but it seems to

me I was the guy that did it.

I think you wanted to do it because you wanted to be the guy
to get the food systems squered away. I don't recall doing

that; I must have traded the job with you.

I reﬁembef being ﬁnéaéy about the food si%uation, end I'm pretty
sure I was the gﬁy'that did it. I think this was one thing that
pf&bahlj‘got me behind personally on day number three. What
this involved was moving some food packeges in and stowing them

for the next couple of days until we could get ready for the

next ambient food transfers.

Let me take my blood pressure before and after talking about the
film transfer.. Bothing is intended to be directed against ény
individual; I'm not trying to get anybody in trouble. To be

very objective, the bdokeeﬁing procedure was prohahly correct
in.the'way that it was.desiéned.. That is, evérything was called
out in the éhecklist and dutlfully doculﬁ'er.lted.' The implementetion

was atrocious. This was a big time waster. It seemed like
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I was asked to do the work for the people who designed the
transfer. The labeling made it very easy to lose track of

things. T,did this in the tralner and I want to assume 50 per-

‘cent of the blame for what_l consider the worst single task I

ha@ to perform in,theiflight,

First I did this in a trainer, saw it was bad, end did not put

'my foot down. That was a big misteke. But the way the system

'was”ﬁesigned reflected ébéoluﬁely no creative or original con-

ceﬁﬁsl "It was the most crude, simple,{én& uninspired design
of procedures that I've ever-EEEn..kTﬁié“CAESeﬁ much wasted
time and if it had not begn:fqr +the sﬁowage p@pp}g labeling
these various little bags - Wﬁﬂi film container and cassettes

were contained within - it woilld have heen mich much worse.

‘A1l T can sey is everything about it was bad, and it is not the

waﬁ'ﬁefwént‘to_go. It is'&éfiﬁitély-a very poor way to handle

individual items. T think we actually got every cassette in

the rigﬁ% piacé'hﬁf if was time ébhéﬁmiﬁg, inefficiéﬁt, and

otherwise painful. Tt was a tramatic. experience to conduct

tuis sort of exercise esrly in the mission. Now the ‘design

of the film vault receptacle £or this film item did not help

' simplify the operation. This was very bad not only for just

finding the itém you wanted, but in managing the multitude of

small items. It was €0 bad thet we were extra careful in
managing the cassette and tle bags and the nomenclature in
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order to get them in the right locetion in the film vault. The
£ilm veult itself was poorly designed. Here is a case where &
problem area was identified very early by all the crewmen in
Skylab who went to the bench review ocut at McDonnell Douglas

et Huntington Beach. We all identified these Teflon containers
es being bad. For examples, the 35-millimeter cassettes had
laebels on them. But wﬁen you put‘thé cassette container in

the Teflop receptacle, you hid the label of thgt casgette
conﬁ&iner, Then you had_ta-remove the thing in crder to see

if you had the right one.
Or you hed to refer to a key.

Even then you weren't sure. Because if you had a key which

‘listed 822 as containing IR-12, the 822 label was metal foil

label which slipped into a slot of a Teflon container. Of
course Teflon is slick and these things would disappear myste-

riously ard then reappear. We tried to get them a1l put beck

in. The cassette and Teflon has a peculiar property. When you

attempt to insert the cassette holder in the Teflon, it may
take anywhere from 5 to 50 pounds of pressure to get the thing
inserted, and it may take as much to get it_out. Or after
exerting 50 pounﬁs to get‘it in, you may sit there end watch

it float freely out of the hole. Thoae things were so bad I
can't believe itf: We identified those as problems at McDonnell/
Douglas and we identified the lebeling sfstem as a problem.
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" That is, the little labels would g£lip in end out. Eveérybody'

sort of looked the other way, thinking the problem would go
gway. But it didn't; and it hurt us in flight. Tt locks to

me like Teflon is a’'very 'bad item: to use Tor stowage containers.

There is somethlng else I wanted to p01nt out WE had several

drawers that I thlnk contalned EREP cassette contalners - You

‘would put the EREP cassette contalner in 8 Teflon receptacle

.’s

anﬁ close the aramer Then you wnuld open the drawer above

1t and close the drawer above 1t and it wouldn‘t close The

iy

cassette contalner had floated freely from the contalner in

.a P “

the drawer below and gnne up 1nto the space behlnd the drawer

above. So you woul& have to open the drawer below and reestab-

lish all the conflguratlon and close them fast enough to pre-

- ‘vent %heastﬁffffrom floatihg free ageins It was & complete

mess.

POGUE

the1r stuwed p051t10n.

CARR

There are several simple principles that seem to suggest them-

- selves in order to evoid some of the problems we had. ~First, . :

don't ever use Teflon; second, make sﬁre that the labels are

flxe& and that you can read the l&bels on the cassettes frcm

! i
T would add ‘thet we as a”gfoup'bungled that one. I don't know
why in the world we ever talked ourselves 1nto thlnklng 1t

was perfectly okay to put cameras in a drawer loosely and
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close the drawer, hoying éverything would be ckay. Drawer G
in the film vault was probably cone of the most aggravating
drawers we had. Everytime you opened that son of a gun you
got three or four Nikons floating up, plus photomic heads,
filters, El12 adapters and all that sort of stuff. There was
ne excuse-for that: Why we étood by paseively and let that
go by, I juét don't unﬁersfand. -We 8l]l know hetter than to
éllﬁw stowaée in=zero G to be unrestrained, but we &id it and
we certainly did pay the price for it. As Bill SAia, there
were other dfawers also where itams floafeﬁ up and.jammed.
Fraokly I’ﬁ éurpfised we didn't damage more film cagsettes
and eipose more filﬁijust because we Jjammed things into drawers.

Ed, do you have anything to add on this subject?

Y¥es, I think the labeling that Bill was talking about earlier

is 8 good case in point. ©PFach cassetie which came out of a

drawer Bill had to label by hand where it came from,

I had to put the magazine number, like IR-12, on the little

piece of gray tape.

What we would do is take the gray'tape off the film cassette
end put it on the camera so we knew what we hed in there. And

we had to add some extra informatidn to that.
Where it wes to be returned.
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‘sextent and telescope ‘to verify our nu,.:

Yes,  you put down what type of film it was, how many exposures,

- ‘and where it was to be reburned.

It had the ASA and the numher of exposures already prlnted on

there in ink. we had to put the cassette 1dent1f1cat10n

1 number and 1‘bs locatmn That Wwas 1eft out of the system

How to me that was 2 major oversight .in the whole bookkeeping

‘and the uge of the fllm Somehow we dld not think that thlng

out very clearly to begln w1th

Sextant PEE, optlon three anﬁ 8 couple of PBO 5 — IMU ATM

orlentatlon and the IMU reallgn, aptlon three - were no problem.

The only comment I mlght add is somethlng everybady kncws,

scattered light from the vehicle renders the telescope essern-

© tiglly tiseless -during daylight.  And if you're lucky and find -
the star in the gextant, you-can see it. .But you don't know

“what ster 1t is. Tater on in'the-mission'we'began using the

A8 long as the mu

pA Z

- was 'good to'within about 1.8 degrees or so and if you could
‘find it in the sextant, you were ckay. :But if you:couldn't

» £#ind it in'the. sextant there was not much sense, in trying to

- find it in the telescope during daylight: It.just-had to de

- ddone during the night pass.

E-Memory dump, no p;oblgm.
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well.'

“The condensate:blﬂnket-iﬁst&llaﬁion,was no problem. . Frequently:

during the mission I would look behind that blanket installation

ana find great blobs of water condensed out on the w1ndow -

s"'

thls was w1ndow numbar 5 - and I woul& towel 1t off But I'm '

e : i

not sure wh&t the ccnﬂensate hlanket was supposei to do I

B i

thought 1t was to prevent condensatlon on the w1ndow an& all

it «did: was keep it on the sdndow. = . - - - . s

ey

T never did understand ﬁhat that was éuppdsedtto:éo_either.

Commﬂnd module evap reconflguratlcn was no problem The G&N

and SCS pawer dawn was no problem Wé just hﬂd no system

-;- :

prohlem.whatsoaver on tha ccmmand mmdule, 1t really went quite

Fapte .

FDF ‘Transfer and Update: ' The transfer was easy; the update was
fgaihfﬁl;' Iidi& as.much,as;Itcould‘atgthe'timeYas-I-runember.
:Thelinseftion;of:changed pages and. the pen and ink changes T
*‘}.jusﬁ'did”ﬁhénevgr'I.haﬁ.time.over the next cogplg;of.aays. It's
: tcuibaﬁ ﬁéihave'tO’do“thatfto ourselves. Iidpnft_kng ﬁow'we
T cauldfhaVe,&vﬁidedﬁit hecauSEfwe.had;lots%ofaghaggeg;to get
"into the documientation.: ;I£<-th¢yﬁaon't. get done,on the ground,

¢ they've got to.be done in:flight.. It looks to me like you

gllocated enough time to do it;%butwl'was:ggﬁting behind in
other areas. When it came to that blg block of time for update
of the ¥DF, 1'd already used 1t d01ng somethlng else So I

‘i—‘l_&D
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found myself in-a position of having to update the FOF on a

catch-as-catch-can basis., I don't think we got trapped using

- bad date, bad ¥DF as a result of that.

CARR

CARR

POGUE

CARR

Weigh food residue.. We never weighed-a particle of food. We
ate it all. 'And the -8MMD in- the wardroom, as far as we were
concerned, was an on-board spare. When the one-in the waste
management compartment fajled, I wish there had been a simple
way we could heve transferred that éﬁe'fréﬁ.thémwardrocm in%o'
the waste management compartment. - But we ended.up bringing:: -
our fecal bags into the ward‘oom to weight them, our apologles
to the micro people for that but there was no better way tm

do 1t.

Plenum bag stowage.. -Bill, I guess- that was yours. :We didn't

have a plenum bag to stow as I remember.

No, we walted It wasn't until about 3 or h weeks 1nto the

migsion I guess, that I took any bags down there ) I took two

or three bags ﬁown, and there WEE just no problem at ell. The

3ystem had those little wires strung around there and I just

moved around untll I found a place to put them &nd snapped them

in. It WS super simple.

The plenum Lag that we found there only had one or. two items in
in, and it was scmetime before we gathered enough items to £111
it to meke plenum bag stowage a requirement.
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Return wafef-conﬁainér f£i11 ahd“tfansfer. "Bill, I:remember you

fdid thaty

There's no problem on that; just follow the procedure and f£ill

the bags and- stick 'them 'inthe command module. "I saw them once

more after that over there by L3 and that's the lastiI ever

saw them.

‘We never used them.

ED Transfer and Prep:.

vy . u -

Wéll now there is a whole host of EDS. We transferred some

of the ED experlments down, hut we prepped them.When we actually
used them. There was one problmu with ED63, I belleve the one
with the vials.~ The word I got befqreflaunch-was thet the sooner
as we could get’ those things lobking-at:light the better. I think
hefore we even got out of the command module I had those three

v1als out and they were np there 1ook1ng at the sunllght through

the camman& module w1ndOW'before we had even gone 1nto deactiva~

[ A

‘tlun phase I found out frcm the ground that that is not what

ks

they wanted afterwards, that they were worrled about sunllght

T K

.an those v1als There was 8 11ttle blt of mlscommunlcatlon

there. Those were the words I heard before launch.and thought

‘we vere Teally ‘getting shead of the game ED63. -
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Essentially ED transfer prep was no problem, We did most of
the things gs we indicated. : Ed appasrently over -did something

snd we thought we were reslly doing & favor there.

Mi33 Activation and Operation:

That 'was ‘really no resl problem: I had gone through that only

once previously, bat I.hed gone through it in detail downtown

“with the PI. -I:found no problem with that at all, It was
© straightforwerd. I.found M133 procedures and equipment well

- put-together., And it -8ll worked very- smoothly.

Taepe Switches: Again their proceduréé were #ery straightforward

and I had no problems whatsdever; T just went through it as

written. We understood what we were doing all the time.

I had some down in the OWS experiment ‘compartment, one or twe

on the STS area, and one EREP., It is pretty simple minded.
They hed a lot switched that needed to be taped.
I guess I did that on the ATM, too.

PPDE'Sensors and (0, Filter Replacement Items: They went

2

. strietly according to the checklist with no problems.: I found

on one of the sensors, that what looked like a 002 gensor filter,
there was sn O-ring missing. T put a new O-ring in it from a
peckage that was stowed up there, and that went all right.
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CARR - About & week and -a helf later: T found the missing:0-ring
(CORT'D) _ _ _
* «floating .eround,  Tt-was on one.of ‘the screens.in the MDA.

I remember being very concerned- about white cystalline.
material that T found in the MDA. I didn't kncw what 1t was,
but T did a very scz.ent:a.flc ,job of descr:.b:}.r.igf to groun& its o
- ‘salty-taste and .appearance: --And then six weeks ‘later: T ran. '
acrossg it dgain and-realized what I .ha.d_.-{béen- 8o ~concerned about
wéis nothing but’ salt.. Obviously somebody had “been:--;eating up
. inthe MDAvaves and:had used the salt dispensers: Apperently

the salt -landed on the:edge of the PPO sensor. cartridge up

2
there a.nd just crysta,lla.zed. So I *hold the grcnmd that I d:.éLn't

-thmk 1‘b was worth all the preparat:.on we h&d made for brlnglng

‘ . o

1t 'back I had wrappeﬁ 1‘b 111 tape a.nd stuck 1t to the end of the
02 sensor. I suggested ‘that we ncrb 'bother 'brzngmg 11; back.

> The: ground'fcqmplled;;: “Ifowas mot in our -"st'OWB-g_e: list of items

7ol

i

2. o be brought :back.

POGUE  Jer, I would like t6:add one:ﬂordxonéthe:inlet,anﬁ1putiet co,. .
Tilter repla.cem'ent 1 changed e.ll of ‘th B:t one t:une or the
other. But I got the feellng that those weren't too well des:.éned

- that ou t_:ould not: Just -‘,simply_;replafce them and _(figuzfe.cn them
working:  Everytime ‘%thet I 'changed those-T -experienced some
" kind of indication anomaly when I turned '1;1;@ J.EECQE-OBQ and in

cut 7 backeone Lol o L "4
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And you had to reseat them or something.

Yes, I switched them out once, and then both of them étarted
working. Prior.to that T had checked the 0 ring seal because

I heard you make a comment on the RT. I was sort of unimpressed
with that get up there. I think we ought tojtake s lock at
that. There were some peculiarities assoclated with that
system, and I don;t know if that was Just tbe i;dicator, the
mechanic, the hﬁrdware installation, or the plumbing tapoff
points that happened to be selected for that syﬁtem. But 1

think that ought to be looked at.

CO sampling was something that I did. I remember that I took
the tube out and looked at it. T noted all of this on the
air-to~ground or dump tapes. It lopked to me like the CO sampler
indication was that we weré already csmtaminated before I evén
drew any air though it. The ground noted my comments and said
to go ahead and Qo-the sampling.anyﬁay; I did so. I don't
remember seeing any chaﬁge in tﬁe thing after 1 drew the air

thrqugh it.

CSM quiescent panel configuration check, and I did that., I

don't remember having any problem with that.

The last item in section 5 is the fire drill. We did not hold
a fire drill per se. We were in the process of a Chinese fire
drill for the entire activation period of time, and we figured
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that Just about sufficed. We had two occasions during the

migsion when & flre sensor went off. We got a good chance to

) exerc1se our flre drlll procedures then, and I thought they

POGUE

| went pretty Well The first one went off whlle I was dolng

an out-the-w1ndcw v exerc1se.: B111 was down pedalllng the

bmcycle and I thlnk Ed was dolng some ATM work Wé grabtbed

our cards and starteﬁ through 1t and got as far as reallzlng

1t was a false alarm. we located the sensocr thﬂt was giving

'the problem, carefully 1nvest1gated around the area and found

no problems.” And the second time we did 1t, I think two of us

were already in the experiment compartment when it went off.

‘We;immediately located the sensor that was causing the problem

- and assured ourselves there was no source of ignition anywhere.

T have oﬁe @biﬁf on the 1bcation'dﬂﬁ SCheme'ofmfﬁe sensors.

You have a sensor that has 8 fleld of view towarﬁ 8 partlcular

H

N grea in the sPacecraft It has a panel number or some other

number associated with it. Then'there'is a fire'sensor control
panéi itself whﬁcﬁ has switchésiand.lighfé.bn it. This s
essociated with the eyeball that's actually lodking;for fire.
Both' bave the same number. I think that's a cardinel sin to
haye the same mmnber din two-differéqt locations in a spacecraft.
They were not one. panel number and one location number - I'1l

adﬁress that problem later, but they Were the Same number in

dlfferent p051t10ns in the spacecraft T don't think that's

£,
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the way to handle the numbering and nomenclature. Also, when
I was on the ergometer I was highly fatigued. 7T was near the
end of my prdtocol when the fire gensor went off. I gobt off
the ergometer and literally, figuratively, and emotionally
was in a big sweat, and I immediately saw the light that was
illuminated on the panel. I had to look at it and say, oh
yes, tﬁat's number 618 or whatever it is. Ncw-I'vé got to go
find 618, the one that's looking for fire. The numbers are

gbout a 1/2 inch higﬁ, and at that time I was physicaelly

fatigued and sort of helf panicky locking for that number.

We ought to very seriously look at that, That's not the way
to handle fire-sensing ?roblems. I made @ mistake, T thought
it was looking at the trash éirlock. Jerry ceme down and
say's, "No, the little lens is over here on the other side."
Bure enough T was 90 degrees out., So there ocught to be a
great big arrow pointing.toward the area this thing is looking
et if we are going to have that kind of system. There ought
toc be some foolproof method of immediately finding the sensor
associated with the alarm. At that time I was not prepared to
héndle that kind of emergency hecause of-the situetion T was

in. The setup and the design of the setup did not help me.
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6.0 TYPICAL, ON-ORBIT DAY

We'd do well to bresk typical on—ofbit'day into two typical
on-orbit days; one being early in the mission, and one being
late in the mission because they were two different kinds of
days. We'll talk about the typical on-orbit day between day 1

aﬁd day 25.

Postsleep Activities: The thing gbout_postgleep activities thet
bothered me the most was that it looked like we had a lot of
PSA time, but I found it difficult to finish much of apything.
We'd get up and Ed would start doing his dosimeter sampling

aﬁd getting the numbers ready to record. Bill would run up to
the MDA and get our teleprinter messages, and, at the same

time, T would go into the wardroom asnd record the water-gun
readings; During this period, we would wrinate whenever the
WMC was availsble. Once this first phase of the PSA was
completéd, the next phése was gettiné the urine sam@led and

getting'bréakfast started.

We all did owr BMMD work, usually serially. Uspally, Bill was
in first, I was in second, and Ed was in third. It depended
on who finished their first chore first and was ready to get in

the BRD. We started with two men there; one man sitting in the.

BMMD . throwing the levers, and the other one recording the numbers.

That seemed convenient,
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After the BMMD, we did the urine sempling and breakfast prepara-

. tion.. I usually went to the head and started my urine semple..

I was the one who took out‘the‘prqper:uring sampling bags and

set things up. ( I would put;__‘t;he Ethree __}Ja_gs unt_ie_;'_ a spring on the

_top of the locker and take out three sample bags of the proper

size. T would tepe them to the locker above the SMMD. This

is the top locker to the left of the wagte management fecal

‘system. The sampling was dofie somewhat serially. This was

" during ‘post s.l‘eep};: then WE “fould ‘have breakfast. The trouble

" “was sonetimes one of us hed %o kdc; 5 S009 reset dur:mg that

' period. " Usually, ‘somébody had an'S233 to do, which is the

" ‘photography of the comet. Somebody had something to do at the

POGUE

CARR -

updates to the pad they'd been teleprinting all

ATM.,

We had the ground asking questions aboul systems and giving us

usually had a few minutes. T had a list of 16 time consuming

items, that differ from a normal "get up and ggt_xeédy to go to

work" sequence.

" Bi11'had & film thread pad that he hed to work on at that time.

""Z'E_‘he post"sieéﬁ'écﬁivify pericd was not relaxed.  We could not

gather up our marbles and get ourselves ready for the day's

*work. And we found it to be rot ‘the way to start the day.

Thig is one of the things that thanged on a typical on-orbit

day after day 28. o
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GIBSON During those first 2 or 3 weeks it was disorganized. It was a
terrible way to wake up. We found out later that =1:he.r&§'?{ra's
~ an easier way to get the job done and remain in a calm state

" of mind.

CARR .~ That isn't the way I start a day's work on the ground, and that's

not the way you should start a day's work up there.,

jE;OGW ' ?o.sts'l?eeﬁi ' The film-thread p&id was &lsoﬁrcgof coﬁfilsion and.

' frustration ‘béé&uéé we héd so much film ?"bréakeié;e . We occasio-
nally had down loading of & Wikon fiilmﬂ'ﬁfaiga*.ziffeﬁand ‘uploading

| of other film. The £ili thread dould tike 1/2 hour. We had
spproximatély 1 howr of postsleep activity. It took 1/2 hour to
fix and eat breakfast and 1/2 hour o do Some of the activities

" with the film thread, without consideration of the'other items

" that T'm going to mention. o |

R PRI

T had to get the}pa{,&s o:a‘t‘f of the ‘Ee}epr;ntgr, :br;in‘g ttham down,
and put them in a location where the CDR could see them. Each
“one' of s had t6 look at those pads; eut them, divide them among
.. the crew members to th)p_} theyfh{adﬁ b??n ad_fi_res_se@,_ put them in
. our little folder, and gs‘gogia‘be__ _fﬁ_hem_k.wij:h our summary flight
plans thatwe ha.d r_e;ceij{f_ad usua.lly the Pl_j.gjrgzt:_:'bef;cz:e, We were

.not, given any time to do that. That was. supposed to be absorbed

while we were doing. something else apparently. Jer had to
read the general messages and t}ie Pegmannent general messages
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and make sure that we were aware of those that applied to any
part of that dey's work. That is o management function that

was not allowed for in postsleep activities.

Then we had urine sampling and drawer resupply. These are

'simpié, stféightforward tasks'ﬁut ﬁhey are time consuming.

Toward the end, we were doing them within 10 minutes, but

., at the first, it was taking me approximetely 20. We had to be

.careful to take yo#r:whoie urine drawer out. We had the

- receptacle for the bag.that we had to put in a position to
; T ; g : PR A i .

measurg_the_quantity.l Then we“gad to samp;e:itz,get a new

drawer .and a new bag out, and suck it down to vacuum to make

- sure. it 4idn't have air in it. Then we had to put it back

~.in and reinsert it in the drewer. Then we were through. In

the process, we almost always §pilled a few drops of urine.
What looks like a simple, one-line entry turns into & great

c'oﬁipléxiﬁy in total time m&hagemen{_

. The BMMD required getting use to, and it tock a 1ittle time.

The 5233 could squere wave the postsleep activity. The
experiment only took T or 8 minutes, but we had to make sure

we had & camera, tock our ped, ahd got there intime to get

' dark sdapted. We also had a remote device. If we 'didn't have

'time to get dressed then we wouldn't have the pencils in our

;pdéketéL A1l this added up to confusion’ if we were not thinking
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1/2 hour ahead. We possibly hed not eaten at this time nor

. - changed the urine drawer and we were already thinking about’

I 5

comet photograyhs,

We had to uiiﬁate'beforés§a“dia'thé BMMD. So, there are many
serial tasks ‘that made it not ‘dovetsil together. ‘Tater on in
the missidﬁ,‘fhisVétarﬁed*tﬁ‘fiﬁ in quite well. Ther2333 a

comet phofograpﬁ,'éould'takéfléméo 15 mihjtes..LWé hed to make

sure that the camera had the right type of film in"it. There

should have been one camera didicaled to:8233 only and there was

afiter some time. We did have occasions when the camera was

downloaded, and there was confusions about it that did require

attention, Most of the time, everything was all right but we

still haed to check it,

The early ATM work caused Ed problems. It usually did not affect

us but we made sure that we worked around him the right way. The

.paﬂggfgénizaiiéﬁyméans‘éétﬁing}ﬁhé‘pa&é straight. We had to~

meke sure we had the summary flight plan sent in the evening

and all tge support%ng documgntatiopwggntdghg_fgglowing morning.

. If we did that experiment twice, we had to make sure that we

-had them in the,right Qrder,_,Scmet;mas_they were addressed

to the wropgﬁcrgwmanﬁgilf_;rhgq.g;cgptain type of experiment,

. I may have had tpe'maneqver pad.for somebody else who was

. Boing to do the maneuver. Thls was not & simple, straightforward
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POGUE menagement operation; it required attention and interpretation.
(conT'D) _ _ L o
And a1l this time we're supposed to be weighing ourselves,
getting breakfast, talking to the grouna and answéring the
questions, throwing valves and switchgs.fqr them, going to the
ATM console and back down, getting another drink of crange Juice,
- talking to the ground again, and this. was supposed to be & nice,
relaxed postsleep activity. It turned‘out to be a chaotic

operation some days.

In between all of this we were supposed to be reconstituting our
food. Updates and corrections of padskéférté&'ét breakfast

time and continued ﬁhréugh the dayi We were also supposed to
shave, comb hair, brush teéth, and do whatever else was listed

on a standerd format. We did this very rapidly.
GIBSON We just skipped it.

POGUE Ve didn't do it,,that's right. We did get cameras in position

et the wardroom window.

Normally the first thing T do when T get up is I shower, shave,

dress and then I go about my petivities. We had to weigh in the

BMMD in a standafd configuration every day, unclothed. We did .
' our Pirst activities without shoes so we did have to wait until

that was all done before we could get dressed. If I had to it
' my Pilm threading pad in with that, T ended up doing the £ilm

thresding pad without my triangle shoes on, trying to save
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POGUE
(CoNT'D)

. time so that I could fit myself in with the postsleep activity
-of.ﬁheESPT(apd“tha QﬁR.‘_That wa.s difficult,begausgxI'ﬁés bare-

~footed doing the film_thregﬁing_padﬁ EAn%, qf course, 1 out of

3 deys I'd have a loading problem with one of the transporters,

and *t_hi.js-1»?(:;111&}::633.1_:_:5,321:_'ta:ct:w_n_gurpj.:c;g._‘;,i T will admit that after we

. organized, the fiim threading pad turned out to be much simpler.

- We were doing it inwthgxeveniqg.

T waﬁ% to péint Sut'ihatL%ﬂﬁt¢%bu1a“abpearft6'bé’éTQuperfieial

o gtype Gf complalnt is nét really that. T l{é%éa%épﬁfoximately

CARR

GIRSON

Wlth the ATM

13 thlngs that we were d01ng durlng that hour devoted to PSA in

the morning.

Okay; iet's moﬁe'onyto'éxﬁeriménﬁg. 'ﬁd,:{aik about a typical day

We re st111 talklng about the flrst 28 days xﬁshaily, T would

¥

be the first one there in the mornlng. T would try to get the
pads orgsnized and the numbers copied oﬁtégfhézcué cards,
although that wes not.always.the case. Sometimes Jer or Bill

did it.

=

The first pass of day was usually devoted to a JOP 6, building

:Ehlock 1 and that was usually pretty stralghtforward If you

flnd yourself rushe& from the PSA, you can get beh;nd and start
making mistakes. Agaln we are talklng abaut the flrst 28 days.

There were many mistakes made on the ATM in those Tirst 28 days.
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GIBSON
_(conT'D)

‘Tt wasn't that we didn't have good ‘training on thé ATM or

didn't understand it. It was the frame of mind and ‘the physical

‘condition undér which we were working the ATM, T think every one

' of us made mistakes. Tt really saddened us. At‘times I would

- just go out 'of my head after maKing ‘one ‘of these rélatively

' “simple errors; ones we all knew about.- For example, letting

‘& GRATING on & 65 go by or teking = picture of ‘50B2 with the

. wrong roll. Things that were well understood but were botched

up because of the mental state we were in. ILeter on, the

mistakes were way down when we were able to get ourselves better

orgenized,

. I was impressed, initially, by the quality of the display. I

_ %ime on the ATM.

POGUE

GIBSON

wanted to spend more time with it 3ust tq_see wha.t’we could do
m.th the dlsplay we ha& a.va.llable. In tra.lm_ng, we dldn t have

good simulation of the dlgpla:y. Eventually, we all got more

o e
.

“We were getting 4 %06 day's passesi -

One day, I got three. That was my blg day in the mission. 3

In general 'hhe flrst days we declde& to wcrk :Ln‘co observing time ¥

rela,t:wely slowly a.nd ge‘b used to wha.t 'E:.me e ha.d. a.va:e,la'ble

N and the best way to util:.ze 1‘6.
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CARR

CARR

GIBSON

CARR

We were all making ATM bungles, which were & lot of the same

mistakes we'd made on the trainer. We did things like starting

tpe maneuver on the Sun,‘with the white 1ightﬁcgroqagraph door
still opened and closing the white light coronagraph door with

the WLC power still on - all thqgehkind of dumb things.

M092/93:  We needed a lot more ‘time in the beginning; later we

“improved. TIn the first 28-dajy period, the M092 took us on the

average of en hour end 20 minutes to an hour and 40 minutes.

The M093 was fairly straightforward and took about 30 minutes

. to do. Setting up the MITI metabolic analyzer was a very slow

and pains-taking process. The learning curve was rather slow for

:

all aof us.

That took a long time. Later in the flight there were still
some things that I was becoming aware of in the metabolic
enalyzer. We were trying to follow the checklist by rote. Had

we learned or understood that machine a2 1litile bit better, the

* M1T1 operations woild Have beeri a lot easier.

T don't think we can point the finger at the instructors for

that. I think they tried to teach us the operation, but we had

“ab much training going on that we ‘were forced into a situation

of 1eaininé by'roté."'




POGUE = The instruétioﬁ'wﬁs”nét ;uyﬁorfeé f& goodrnomenciaiure on the
ﬁachine. That was very poor. That panel 1s one of the most
1nc0nven1ent that T have ever worked 1-3 far 8.8 reachlng for

" the rlght area"of the panel to read the control called out. I
peally didn't know vhat I was doing. T certeinly do not went
to point a finger at the instructor. He did a fine job. He
was always qga}iiieg to answer questions-and.was very careful

nqp to.g%vq us.the wropg'infqrmgtion_or ﬁUYCanuse_us.

CARR 'I think the simplified aummy drawing that you had them make
for us on the metabollc analyzer WES good They should have
- configured.the-lnstrumant panel of “the MA around that drawing

and each switch would have been just like the panel.

POGUE  Through the end of the mission, I didn't understand ‘the
. pomenclature as it Qpﬁéaféd on the cue cards. Izgeherally

understood what I was &oing, it it nevér did become natural.

GIBSOF We never really understood the flow of the gases and how the
mass spec fed intoc the whole operation. Had s flow diagram

7ubéen:inebrpdréfedfiﬁéo.ﬁﬁe flow génei, we would have understood.

POGUE. A1l you hed to do was meke one mistake and you lost about 20
or 30 minutes. I had to go back twice end regroup. I don't
¥now whether T was at fault or if the panel was out of config-

uration. It was & very unnastural thing to do.
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CARR

POGUE

CARR

That's a prime example of human engineering. The solar panel

should have been engineered so the_gpergtor would know what

. he's doing while he's doing it, instead of just throwing

 syitches in accordance with the checklist.

The operator should know whet he is doing, more or less, by the

natural layout of the panel.

Let me add one other hooker that was thrown 1nto M092/93 that

*causeﬂ us no end of flts, our frlendly f361al photcs. On

several Gcca51ons, one of us, whoever had the fa01a1 photos,

'would forget to take the photo Usualiy there was no problem

rememberlng to take the photo at zero delta-P but the one to

“be taken at 50 deltaP, 50 millimeters of mercury, was very

ToE

“eésilyffdfgotﬁeﬁ.: ﬁﬁe observer was busy observing the subject.

He was ﬁéﬁéhing the blood prSSﬁré;‘ Eﬁe?y'éyéle he was checking

a4
H

‘fﬁé ﬁulée'breééﬁfe.ahd 1ook{ng at tﬁéwﬁeé;t fate.” It was

 'anully easy to completely-forget to take the faclal phctos

€

'at 50. We understood th&t 1t was 1mportant In fact I even

hcame down on tape one day and aékeﬁ 1f you were really sure

ymu wanted to do thls hecause taklng the photo dlstracted the

QBSETVer.' We got an answer'ﬁaek from you folks on the med

étatus pad saylng that 1t was very 1mportant that we do it and

:so we bought it. It was a hooker that cauaed us problems and

it wasn't just the first 28 days. This p&rtlcular problem
continued throughout the mission,
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CARR ~ MUBT: :ﬁe'spént'iigtie pe%godé'éfgtfmh?ﬁhfbughoué the mission
‘doing MUBTfs; we were usually allowed 15 66 20 minutes. Most

" of the time ve £ock from 30 to 40 mimutes. T feel tHat we

did the MUBT investigators a good job: T think we veally

worked hard to give them the data.

POGUE on M4BT, we geve you a lot of extra data on taking ‘velometer,
_temperature, sound level and other rea&ings. Any contribution

to MhBT vas to crltlclze the stowage dr&wer. They gave us a

B i,

& irllttle troﬁble 1n fllght I found 1t dlfflcult tc pull out
| some of thls stuff. The one thlng that I was really'bent out
of shape ahout even before the fllght was the &blllty to
get temperature sensor readouts agalnst ccmpound surfaces.

‘An example 15 the llttle 31garettenpackage—51zed thermcmeter.

_In fact to use that thlng to mﬂasure the tempera£;ré of 8020,

we haﬂ to use thermal goop It caused.a messy problem in the
) ?MDA The poxnt 15, w? antlc;pated tham problem way ahead of
7‘ﬁ1ma:l When.we ‘were flrst looklng at dlfferent metalmtype

'usurfaces we wanted samethlng 11ke & plece of gumwﬁg use as
5 ﬁn“;dhes1ve. We nevar got 1t, 1t was sﬁaf &own Obvlously that
| pr;blem was ant1C1pated befcre fllght and 1t turned out to be
thg Qneﬁltem_tygtwcguged t:qu@le_ln ?llght.-“Ed%?Rrkgd around
| it kg using t*%éf. themﬂl ‘s.rea?e;.' and we aid set wr jj;em:ﬂer&ture

. readings. However, it is also'a contamination problem. I
R RS O J SR IR L AT S T AR A A
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POGUE

GIBEON

- use off-the-shelf stuff.

5 ., think that is one thing that. should be. looked at. = T thought;
(CONT ' D;) i P = B h v e A o T ~E, s . . i R

‘that the attention given MLBT.was about right, We tried to

'M133: No real problem was eeﬁsediﬁfithe‘M133.. Tt was & lot

. .easier to wear, the sleep.cap in zero-g than in one-g. The

. ground, expressed. great concern sbout whether or not I was

. getting enough sleep while wearing the M133. This surprised

me. -It seems as though the rest of the dey, the ground did

.. their, darnest to make. sure that e did not have real comfortable

- presleep and postsleep-periods, .I. foundsthe M133 to be exep-

~tionally . easy to .work. -Tt -was like getting .a job as a mattress

.+ tester; it all.togk place while you were sleeping. . There was

- mo problem with.it. . T.could not.-understand the concern expressed

by the ground over and over again about; the number of times I

. «was :doing M133.... It just.seemed exceptionally -easy... I was

happy -to do it, and it was giving the investigetors.good data.

We found 2 way'cf u51ng the same cap over and over agaln I

K

4put 1t in the shower 80 1t would not dry out or grow-bugs. B&

o - o ¥ or

- u51ng ) syrlnge, I put some more electrolyte in it each time

. $

I used 1t Other than cleanzng'the electrolyte oatiof my hair

in the mornlng whlch always proved,to be 5bcut S—mlnute trouble-

some job, I consider the investment we put into Mi33 worthwhile.

1:6=13




CARR

POGUE

T personelly think all the sttention we were getting sbout M133
could be mttributed to the fact that someone sppeared to be
getting more than his sghare of film and that was bothering

other people more than the time spent on the experiment.
M553: I guess they mean 518, the crystal growth experiment.
The 550 series of experiments is actually a whole group of

experiments, but it's the 518 miltipurpose furnace application

~that we'ré discussing. That was a low impact system. We
" spent 15 minutes setting it up and left. The ground kept an

" éye on things for us and reminded us to do this and that and

adjust the bulkhead's vent in the way they wanted them. That

was certainly a low-impack set of ‘experiments. " It's too bad

‘we hed a weight allowance ‘86 we could ‘have brought all of

thosé" " things up and locked at them. T suspect that was pretdy
préductive as far as resulis were concerned and it sure didn't

cause us any work onde we got the system activated.

I'd like some feedback on that one sample that was dinged. Tt

had a dent in i%, end I would like to know how it turned out.

That kind of thing would be useful on Shuttle. There is very

little tension onece it is cooked up and started. &
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CARR _ 5073: ThefﬁAL experimeqts were b?ﬂ;YVSQb?dUIEd': I put Qhe :
AMS in, puttgqme§hing ?g‘i@, pgt_ﬁomgﬁhing glse:in?'ané fﬁéﬁ;%
put it back in. That seems terrlbly unproductlve . It was s0
much more productive to put gomething in and leave it in
there, gebting as much data as i"'.péssiﬁle'ﬁei‘ofe’taking it out’

n’ég&in; We were in ﬁﬁaﬁ'kindch mode at tﬁe'éﬁéhof‘the mission.
From the traxnlng polnt it takes samethlng 11ke 5063 The
'flrst pass ‘or two was tralnlng, but from thare on we made
good time with it. That was the way we operated toward the
e.ﬁdﬂ, and ‘that is the waywe shoulrihave éperéited 7%0}:?1 the very
Bégiﬁﬁinél ritiis more efficiént'to'jué%?buf aﬁféipégiment in
thé.éirldckfénd%présé onf.;éﬂéﬁfwa&iwé éét*as;mﬁﬁﬁ?ééta as pos-
éiﬁle”énd:yoﬁr pgéficgééy'iééﬁiéh“inffergs of iééisﬁics and

crew training.
CARR TV Tour: We didn't have & TV tour.

GIBSON = TOO3 was no problem, T, fit it é???»ﬁ?5g2952§%?331§ri11 very
well, and the Dnly presleep problem T hed with it was remembering
| géfdﬁ it} Usually in the presleep I was 1nvolved $n thlngs whlch
 ﬁé;é; had a presleep protocol, T mlght as well mentlon that
| the latch whlch was used to hood 1t up to the “bottom of the
contamner box became jammed. There-was no way to get it off,
80 I pﬁt‘a screwﬂrlver between the box aﬁd the contalner and

":prled 1t off I strlpped.three threaﬁs on some of the screws

- [ 2y "
i [
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GIBSON

(cowT'D)

CAER

GIBSON

POGUE

which held the lagtch; I then tﬁ@é& the threads. This h&ppened
very close to the end of the mission. There were no other

problems with the operations; was fairly simple.

I had one gquestion about TO03. I cogldnft_un&erstand the dais
collection for sensor number T, before and after taking your
clothes off for a shower. We tried to get sensor T data, but

we did not get it as oftgh a8 requested. It was something that

. was very easy to forget. We also had the seme trouble remem-
. bering to take it into the head with us during a fecal transfer.

. We did get meal data. It was not clear to us whether you

preferred TOO3 mesl date with all three of us eating at once,

or vhether it was good data with just one of us. Was that

fact unimportent?

The problem was a conflict with the time line. TOO3 meal data
would be assigned on a day when we would not be eating together

because of the constraint on the time 13he.

. Another point to be made about TOO3 deals with the preferred

orientation of the instrument in a specified location of the

spacecraft. The hole was to face in a specific direction. The

decal on the back of that case should have included a sketch

of the workshop with arrows drawn in the various locations.

A sketch would help determine exactly how the case should have

heen held at thet sgpecific location. Alsc, there should heve

been a big arrow on the cese of the instrument itself.
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CARR

GIBSON

CARR

CAWR

M151: It seemed as though whegever M151 was assigned to an
exper%ment, no extra_time was §11oWed tq set up the_lens, film,
camera, and cables. You mist ;ealizg that by the end of the
mission, we were down to three operating cemeras, consequently,
a ‘camera was not always readily available. At the beginning

M151 took a lot of time because of the jams and hangups we had.

Ve facetioqsly suggested getting some,lﬁl_oleEI. I think it

would have hegn inte?estipg to»look atlthe_time gnd‘motion
involved in the M151 experimep; itself ap@ see just how long

it took us to gather up all of the eguipment and put it together,.
Wé didn't mind doing'it,;but in“thé Beginﬁing we weré shorf;

changéd on time.

. There was a problem when I was trying to do an ETC prep;

something was always breaking. On the fourth try I finally got
a successful ETC prep on 151, But I really appreciated Rudy's

presence at our training sessions. He made sure we understood

© what was to be done.

fir

) There_yag no doubt in my mind ghout whai was @gsired_on M151

- in any particular case.

Food Preps: We did not prepare the food as it was anticipated

we would. It was too inconvenient. At the erd of each meal,
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CARR =~ we were expected to prép}fhewféilcﬁing.dﬁéL We just mever got
around to doing that. We took each one as it came, and if the
food aidn'%'féhydfatéhﬁéli, we ate itfanjﬁay{'

GIBSON . During the first 28 days, we did not have time for a long

- preparation. .

CARR 'Same of the containers precluded an advance prep. Same of the
extra food weqbrdught up would not fit iﬁtoﬁa heat‘ﬁort, 50 we

could not rehydrate it early.

GIBSON -The_pnl# iﬁem?I didaahead of timezwas the strawberries. I
reconstituted them with hot water, let them set out for a
couple of hours, and then fossed them into the chiller for a
Ffor a couple of hours. At the end of the day I would put them

" on some ice cresm. That was my reward for the day.

CABR' JLEat_periods§  Tt didn't matter to us_wheﬁher_we ell ate

together or whether we staggered our eat periods. I agree with

A1 Bean that it is important to try to eat about the same time

of ddy every day. Shiftiﬁé the eat periods around %o accoﬁﬁé;

date the schedule is a bad idea. The flight planhers did a

. fairiy{good_jobxqf:keeping ouréaat;periods pnetty.well

stabilized. |
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GTBSON

CARR

GIBSON ,

CARR -

Going too long without eating lowers the blood sugar; for that
. reason the eat periods should be stabilized. _Itzseemed'to.make

.a large.difference to. ug. If we went-5 or.6 hours without

eating, we hecame terribly inefficient.

Presleep Activities: During the Pirst 28 days, the presleep-

period was very busy. . We worked until we went to bed in an

attempt ﬁ_o .catch up on things that had fallen behind. As a

result, we were so keyed up that it was difficult.to go to

sleep.

; R S ST L S R BT

‘We had.several 18-hour work days at the beginning, - Ve were up

and working for:18-hours.and -did not have time o wind down

before it was time to go to sleep. As.a result,.we.got only

4 or 5 hours of good sleep. That began to add up after a while.

[ T A R AT

-Ed .vas Probabiy most affected, but .Bill:and I were not
_-unaffected. by this sleep situation. We both had pericds of
time,vhen we suffered from insomnia. We would have jproblems
brying to.get to sleep, or something would wake us up after we
..got to sleep and.we_ﬁggld_speqd,thcuréitry;nghtq get back to

gleep;. or we would wake up.early and.not be.able.to.go back to

-~ aleep. .There did not.seem to be. any.particular pattern to our

sleep problem, but. for.Ed, things. got worse.and worse until
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CARR
{(CONT'D)

finally, he had to have time to cafch up on his sleep. Bill and

I seemed to suffer from randém periods of insomnia. It would

© last & couple of ‘days and thern we would get back on the track

GIBSON

again.

I would get an adeqﬁaté'ampﬁﬁt'of sleep and feel great. Then

- slowly the days would geét longer until, towsrd the end of the

CARR

fifth day or “so,' I would be ‘completely beat and have to take

“some time off to'get 9 or 10 hours of sleep.’

I'm glad we did not allow anybody to cut down the B-hour sleep

"period; Just because Béan end his ‘guys sdid they could get -

aldng with ‘6. " Reducing the: sleep perisd would have been a

“herrible mistake.

Evening Status Report: During the first 28

H

days I spent a lot

of time compiling the evening status report, reading a lot of

“words and writing down & lot of mmbers.  'T finally began

abbreviating.  I'm not sure that all thet data was valuable to
thHe gréound.. Again, therée wds a 1ittle bit of trdining curve

involved ‘in that. “The' ground managed to cetch up 2 few times,
In the first partgof the miééioﬂ"ﬁhéfground occassionaelly caught
us when we did not have it ready. ‘We 'were too busy: Then as

the mission’ progressed, we were better organizéd. - We managed
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CARR
(CONT'D)

CAERR

to get our evening status data down and we were ready to go at
the proper time. As I understand it, each SL-3 crewmeﬁ was
responsible for entering his own data. The . only thing the CDR
was to do was read it. We found that it was just as easy for

the CDR to ask for the data ana'ﬁri%e it down. Tt keeps the

.CDR informed of how the other guys are d01ng, 1f he doesn't

already know.

Back to Postsleep, Activities. for deys subsequent to day 28

and how they changed: There was a great change in the postsleep

act1v1t1es after that tlme. Flrst let me relterate one fact

Ve were 11v1ng up there we were nnt up there trylng to see how

.'much we could do in how llttle time. We needed tlme to get up

;to speed in the mornlng, and tlme to engoy breakfast and time

to think a 11ttle blt before you get started on the day g

7 act1V1t1es. And at the end of the day, we needed txme ta be

alone to unwznd and compose ourselves for sleep It doesn't

N .

matter whether & man is up in space or on the ground nobody

works & man 16 to 18 hours a day every day of the week We

should not have allow&d that sort of thlng to get started

In postsleep activities, we deleted all the unnecessary things

~and tried. to stick strickly to urine sampling and hreakfasi.:

We eut the postsleep activities to an hour. - We needed an hour

.to weigh ourselves, -semple our urine, and -eat our breskfast.
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CARR
(CONT'D)

That’ tirned cut’'to bé ‘just the Tight ‘amount of time. Scmetimes

we were a little late getting started; and sometimes we were

' ready t6 start on timel

GIBSON

Once T knew we wvere not golng to be cha51ng somethlng for the

ground I could get up and get everythlng done. I could read
the PRBS, do TOO3 and walgh myself in 15 mlnutes, even though

I was half asleep doing it. Knowing we had an unlnterrupted

‘hour allotted to ourselves was an impfovement.

POGUE

Ahout that tlme, the f11m thread pad became 1ess compllcated

althmngh that odd downloadlng contlnued to bother me for the

Kent;re m15310n. So we vere gettlng ‘the fllm threaﬁ pad in the

evening. Occa51ona11v they walted unt11 mcrnlng because of

problema 1n communlcatlons, but that helped a lot Somebody

suggested PHbllShlng 8 camera and transporter status, which

was a very good 1dea. It dlﬂ not come up everyday, but there

f=.z

was usually one left over from 8 prEV1ous day, and that too was

CARR

o e ‘z-‘ f.

a blg help Gettlng the film.thread pad done 1n the evenlng

wyfs.

L.

51mp11f1ed my'postsleep act1V1tles more than any other single

j s

change.

HU T A PR

* wAfter ‘day 28, the coiiplexion:of ‘the mission changedj things were

‘much better ‘after 28, We. reduced postsleep activities time

" from ai hour -and & half to°an hour and Eléaﬁeafﬁp'a lot of the
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CARR postsleep procedures. As & result, we had a reasonable period

(cowT'D) - ' ‘ : :
_of time to get up and go to work.

POGUE  We got rid of the 8009 when we cut down to 1 hour, didn't we?

We stopped 5009 after avhile, because we finished it.

CARR They moved the B5009 . sets laster into the day, after we howled

gbout it.

,:Urine.Samplesz Thgre was no difference after dayVEB. After
we goththe chgnge_ig the s;heduling_policy,_everything eased
up; we had breathing room. We had time to get from one experi-
ment_tq the other, an@ we got ahead of the time line. We got
to the pqint where we could actually do some shopping list
items, Belng abreast of the schedule or enough aheqd to have

some free time boosted our morale. .

Heving the time to reed or do some creative work was certainly

‘a very nice aspect of the latter part of the mission. I must
also séy that during the last 25 days or so, ﬁe:began to see that
:kiﬁd(of’scheduling diéappear ggain. The time line began to

ﬁack up, bui ﬁe were more efficient. We:kﬁew'Our procedures

well and could run a tighter schedule, whereas it had been very
disturbing:tg run a spyedulg thatutight:in,tpe early part of the
miss;on._ T megtiqggd to_the“ground #hgt,they'werg beginning to

_schedule ug very tightly. T told them that there was no longer
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GIBSON

et i

time for shopping list items and I werned the ground that if
they comtimued scheduling thet way, they would see no more
shopping list work done. The ground responded that the shopping
list was low priority. rThey said that the activities they were
scheduling were more important to them, As long as we could

keep up with their schedule, we did not complain.

Before we launched, I had wanted to do a lot of work with the
science demonstrations. I thought there were many useful things
to Be done. As soon as we got up there and found ourselves with
18~hour éays, no time to dc anything and no time to catch up,
science demonstrations had to be one of the first thing cut.

So there were no science demonstrations dome in the first month.
After the schedule dhanged, we had more time to wnrkron them;
but even then because of the length of time that some of them
took, more time had to be allotied in order to complete them.
Once we sgtarted a scignce demonstration, we usually had %o
complete it on our own time. We all stayed up many nights
working on some of them, but that was_after we had been given

a little bit of time to relax and try to fit it into our *

schedule,

ATM operations also changed along with the'scheduling. We
gtarted trying to get more ATM passes, which meant that we

d4id not have to pack so much into each‘pass. As a result, we
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CARR

could get a little more observing time. That was one of the
more useful things that we could do. We had & real challenge,

and it made the ATM interesting.

M092/M093: We got ahemd on that. Once we learned the pro-
cedures and had time to think them' throigh, we became & little
more streamlined in’our operations. That went very quickly.

For example, while running the M092, it was possible to keep

'an eye on the subject and set up the 171 at the same time. We

picked up Some time there. There were'd lot of liftle short

cuts like that, btut it took time and a clear head to find them.

T think the improvements we made in the running time on M092/93,
were not really the effect of changing the schedule. T think
we just moved up on the learning curve. And to a lesser degree,
I think we were in a better staﬁe_of mig@.;_wergotrto the point
where we could do MO92 50 minutes or an hour. The 93 eculd be
done in about 25 mimmtes, and the 171 could be done in about
‘MSé@inuﬁgs._ We had cut the 171 down to about 30 miputes by the

end of the mission. We found that we could get a lot of the

- MA prep done early during the 30- and h0O-millimeter delta-Ps

. on MO92. We found that we could really save time on the 92/93.

We gave a lot of that time:bacg_tp the schedu;e:s.;_ﬁiving time

back to the schedulers made us feel good, We did not try to

hoard time at all. When we wanted a cushion, we told you we
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Iwere‘using the time for a cushion. We were féiriy honest_wiﬁh

you about thé-sparé time we hed.

M133, 487, 553: There was no significant change there.

.The only ¢hange{in the SAp[exPerimepts“thamurgsu;te& from the

new. scheduling policy was a change in the corocllary experiments.

. They were scheduled during the day and dropped out of presleep

and postsleep, Only activities related to Kohoutek remained

.;in. the presleep. and postsleep periods. We recognized the fact

tpa$.observa$ipn_time on gbhoutek,was very limited.

TOO3 end M151 were unaffegteﬂ“by the change in the scheduling

policy. The improvements in 151 were strictly due to our

learning curve. .

Food prep was unchanged.

GTBSON

Eat periods were essentially unchanged.

ngl; they were a little less frantic, I enjoyed my eat period
aftbr:%hé'ééﬁe&ule charige, T did not have to eat on the run.
During postsleep activities in the first 28 days, T found myself

grabbing bacon bits for breskfast and running up to get some-

" thing else done. fiftEf'tﬁé'schedhling_cﬁange; however, we

f coulﬂféit dowvn and have a méal;”aﬁd{evenﬂif it only lasted

I
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GIBSON 15 minutes or 20 minutes, at least it was some time to sit and

(CONT'D)} S " B S o
gg}ax_apé think abouﬁ ﬁhggﬁaylg gppivities.

CARR ., The mew presleep period was g good idea. We gsked the ground,
to leéve us alone after 9 o'clock at night._ ?hey gave us an
hour for dinner and we worked for sbout an after dinner, but

-”:aftéfiQ 6'cibck.they had,tozleaﬁé'gsféibﬁé; ‘That was a very
good ié;ﬁ. We used %Hatﬂfiﬁéﬁgp.do“éciénééEﬁémbnétfations or

‘to unwind., I think that wis a smart thing to do; aud I'm glad

; éeidi& it. Tt does mot seem t6 have infringed on the schedule

-at all. You had some we}lgdefgngdft;me;pgfipd§ for work ﬁ

scheduling and a definite cutoff point. .

Evening Status Report was unchanged by the néw schéduling
. policy.
The sleep period wes &lso unchanged, the changes in the
- scheduling policy vere most evident in the presleep end the
.post sleep actiyities.‘rmhezggcg during the day eased up gquite

a bit, particularly in the corollary areas,
GIBSON- . It was actually fun to vork there after the first 30 days. .

CARR - We want to mention housekeeping and the fact that okayed taking
it Off the schedule and putting it on the shopping list. That
. wms a gooalidéa.='i'£ﬁink Bean's method o}ﬁdaingkfﬂat was a good

one. Tt is too bad we couldn't adopt it earlier. " But quite
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CARR

frankly, I don't think we could have handled it on that basis

early in the miséidn}x'we'were not sufficiently orgenized.

There was no fréé'time to do either hduéékéeping‘or'éhopping :

'iiétwifems.

We had no control over our'time, therefore, we could not do our

housekeeping whenever time was available. There just was not

- any time available, so we had to stick to the schedule as far

GIBSON

CARR

a8 housekeeping was concerned at the beginning of the mission.

Generally speaking, T 'don't think any of us enjoyed the first
28 days at all. T had the feeling that we could grit our
taeth and last fpr(ﬁ? days, but it wes not therway'anyone
would went to fly in space. I didn't think we”yefe ;earning
much about how to work in space during those fir#t 28 days.
After that, things loosened up & little bit and we began to
learn & 1ittle bit sbout the techniques of living and working
in space. The déys'becamE'mﬁch‘more enjoyable, and - we felt

more productive. - ' R R

The Farth cbservations targets which the ground called to-our

attention dn?ing the first SO_days were, for the most part, *

~optionel sites, and were sent up in the details pad. We were

quite satisfied with that. Apparently, the ground did not

like that very much. Later in the mission we were getting e
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separate handheld photography pad. Tt did not make much
difference to us, but we were glad to get that informétion. We
Telt baed that we were unable to look at more of those sites.

There were many good opportunities for us there, but we did

not have time to take a&ﬁaﬁtégé_of}it. For the Tost part, any-

time we were near a window, we tried to take some pictures.

-, The big Earth slider map we had was & big help to us. It helped

POGUE

-us keep track of where we were.in regard to the Earth throughout

the day, and we could keep track of what was coming up.

Tﬁé ﬁimeé of each ﬂéj{é'éséénainglnbﬁeé could have been added

'hta'tﬁe new Earth observatioﬁswﬁéal. Tt would have been very

fheipfﬁi,'aﬁd &6ﬁ had éﬁefjﬁhiiglﬁrrangeﬁ:chrbnéibéically anywey.

GIBSON

GIBSON

Tt was difficult to keep track of the longitudes of escending
nodes which were several hours apart. Mental arithmetic was

not ac@urate enough. It would have been nice to have a few more
times on the pad. The visual observations pad would have been

the natural place to put it.

That's right. That would have been a good idea. I had a
problem fitting the pleces of paper into my bookrlog so that I
could use them. The ascending nodes always had to be put in a
very avkward space.

I always had to tear them off separately and put them where I

ecould see them, or pull out all the paperwerk every time I
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GIBSON wanted to see them. If it had been in the visual ops pad, it
{(coNT'D)

would have been very convenient.
POGUE  One one of qurldays_off, when Jer and I did so_much_visual
ops, I added several times and slipped them under the slider

~map. It was very helpful that dey.

CARR We worked visual observations into our typical on-orbit day
whenever we could find the time. We all thought that those
Nobaerations.were'among the most enjoyable times we spent in
flight. Ed spent a lot of enjoyable time at the ATM; Bill and
T gpent a }Dt of enquable time on EREPf But on a day-to-day
bagis, the time we spent taking the phqtégréphsvand debriefing

for Earth observations was the most enjoyable. _
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7.0 ANOMALIES AND UNUSUAL ACTIVITIES

:The first éignificant encmaly that occurred was the loss of
CMG 1. We didn;t even knoﬁ"it happened. We found out the
next morning that it had hafpened; Tﬁere were né alarms. It's
g pretty significant anomalf, snd we héve no complaint as to
how it was handled. It cartainly did change the complexion of
the mission as far és maneuvers.weré‘concefﬁed, I think it's
a feal tribute fo the team oﬁ £hé.ground - the fact that after
abéut‘a wéek aﬁd a half of workinglwith the ATMDC séftware,
they were able to get us inté 8 mﬁde whe%e we could do just
about everything we had originally planned to do, using

two CMGs. We got to the point later on, more than helfwey
into.the mission, where any kind of maneuvering was strictly

routine.

There was the falge fire alarm, the day I waé oh thé ergometer.

We had the fire-sensor trigger in the aft airlock module, which

~ was & known anomaly, during the EVAs; that was no big deal.

We hed the AMS drum problem, the S019 and S183 problems. All
of these snomalies are thoroughly documénted in the air-to-

ground tapes.

Let's discuss the six—eycle tone, the beep that we noticed when

" we first got up there.. At that time, it was very low key and

didn't bother us. It sounded somewhat like & vacuum pump in &

T-1
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lahoratory; it was about that néise level. About one-third

of the way into the mission, it disappeared. and we never heard
it agaln unt1l the last qparter of the m1531on. Then it came
back loud. a.nd clea.r a.nd wa.s & daf:l.nlte bo‘hher to us, further-
more, it degraded our.&ump tape C&Pahlllty. The ground and

we dld a lot of Work on that trylng to get rid of it, but we
flnally had to glve up on 1t. Subsequently, 1t Paded back

down 1nto the background again and was a very lowg quite

accept&ble level - B5 at the beglnnlng cf the mlssion - for

the remalnder of the tlme

© + For.no apparent reason, we suddenly found it difficult to

dump full urine bags:out the trash asiriocck. . I don't recall
what'day'ue.finally ran into the .change, but for some time there,
we could put three, four, or five full urine bags into a urine

dlsposal bag, seal 1t put it dawn the ﬁrash alrlock, an& 1t

'would very neatly and cleanly sw1sh rlght out When we pulled

the handle on the exten51on mechanlsm. Then one day I opened

5% -s

the lower door of the trash alrlock and pulled on the extension
mechanlsm, and,I ran lnto a'brlck wall Nothlng happened I

61dn't force 1t. I Just closed the door agaln We repressurized

the TAL and tock a look at the beg. It was apparent thet the
* bag hed swelled up, because when we opened the top of the

" trash airlock, the bag was all sucked dnj this indicated that
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it had been blowvn out and that when we increaséd_the pressure
on the outside of ;t, it_suckea in. I have no idea why that
happened. We fiddled around with tﬁgt for some time and
then started taking out bags. We reduced to three bags for
trash, per urine disposal bag, end it still wouldn't dump.

We got down to two bags, and it would dump once in a while

but not every time.

We made the sad mistakg of opening the valves on a couple of

the bags and then putting them in the urine disposal bag. We

_ depressurized the TAL, dumped, opened the TAL, and found =

'sloppy, evil-smelling mess of yellow ice all over the trash

airlcck{ _Ed and I spent shout hQ minutes holding our noses
while we cleaned up thatrmesg,.ané the trash airlock_smelled
had from that day on. Wé bioccide cleaned it about three times,
I did it twice, end Bd and I did it together the First night.

We never did eliminate the smell completely; it was still

‘ there when we left.

We ended up dumping the full urineé bags through the urine dump

" system and dumping the’hagged—up emﬁf&'ﬁags through the trash

airlock. The latter did not work for more than sbout three
emptﬁ'ﬁags ﬁef urine aispééai;bég} We found thét'the best way

to dump even empty urine bags was to roll them up and put a
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POGUE

piece of tape arowmd them; then you could put a half dozen of

them in a urine disposal bag, and they would blow out of the

trash airlock without any problem.

The trash bags, because of their size limitations, were very
easy to uge. I never once felt a trash bag hang up on the
walls of the trash airlock. They Just were not ineclined to
sawyell. We also used the trash begs to dispose of the foocd-over
cans that contained the garbage and the wet trash. It was a
bother, as well as a real task of fitting, to try to insert a
large'can with a hérringbone=around it into & trash bag, but

it was really the only good way to dispose of it. We never
felt that we had ernough urine disposal bags such that we could

use them as containers for dumping food-over cans.

The trash airliock functioned normelly, and I don't have the
slightest idea as to why the urine disposal bags suddenly
would not go through it when they were filled with full urine

bags.

About 2-1/2_weeks before the end of the flight, e certain
development was QEservedaon all the urine separators. First,

I noticed that there vas & peculiar odor when 1 ogengd my urine
drawer. Then I notiga& yallcqish—ghite% erusty crxstals forming

gt the Junction hetween the two halves of the separator, at the
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seam where the two pieces of metal were joined. I cleaned it

all off, and it re-formed. This is documented by 35-millimeter,

~ closeout photography. All three of them developed this,

CARR

spparently toward the end of the flight, and it appeared to
be the result of a very slow time-constant thing that was very
progressive over the entire mission. ' We must be using the

wrong kind of gasket or the wrong kind of seal, because that

stuff was working its way through.

Either that, 'qr we Just were usin_g those seperators beyond

‘their normal useful life. It appeared that the acids in the

urine were just finally working their way through the gasket

andr the cryst_a.ls wvere forming on the cutside.

A problem that will Dbe described in detail later involived the

Burn throu_gh of the vidicon in the white light coronagraph

_ early in the mission_ and then again later in the mission.

POGUE

Wardroom window ieing was the same problem as that experienced
by the second-mission crew. Jerry became proficient at hooking

up that hose and getting rid of the ice, bub we got a water

~mark. At the right Sun angle, st the right light angle, you

- could see the water’mar'k or stain. I was always afraid that

those marks on the windows would degrade our photographs. I

-5
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POGUE was very pleasantly surprised when 1 saw those photographs of
(coNT'D)
the undocking. Even the picture of that filthy window U4 turned

out reasonebly good.

I would consider the DAC/transporter problem as & major mission
anomely. The efficacy of those pieces of eguipment in teking
documentary photos on space flights is totally unsatisfactory.
We had such problems as film breskage and end-of-film light ¥
that didn't come on when they were supposed to or did come on

when ﬁhey weren't supposed tb. T blemed myself for a couple

of anomalies that I.now know were the fault of the transporter/

DAC combination. Three times that transporter shoved film

back into the sugply reel. We'd do well o consider en

alternative to the DAC and transport combinations.

T think the SMMD curtein in the head failed because the fecal
bags were too large for the SMMD. That rubberized curtain
slways stretched when the fecal bag was put in there. Thus it

eventually just pulled out and failed.

Concerning the BMMD: After the last M1T72 celiibration, one had -
to be very careful when releasing thé'cocking handle or the
BMMD would be released at the seme time. I think that was caused

by a cable run which could be fixed very easily.

The sleep equipment was very poorly labeled. The items were all

called out in the procedures by names such as overblanket and

-6
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underb;anket'_,_. but theils_towegi items were ma;‘ked by -geriai nuribers
rather than by nomenclature. You can't identify those articles

just by shape and size unless you're-'very Tfamiliar with them.

T consider it a major amomaly to have equipment on board that o
leaks, I refer to the educetional capillary e_xperi:zgent (EpT2),

which had a major Jr,eak;qf‘watge: and oil, I believg'the leaksage

. occurred early in flight, because the cardboard and other items

. were stained w::t'.h dry, crusted water when I took them out. A

~major lesk like thet in the wardroom compartment is almost

-inexcusable.

. GIBSON

One morning".whan' T opened my urine drawer, a big ball of urine,

‘gbout 2 inches in diameter, popped out and sterted floating up

towards me. 1 cannct figure ouf where it came from, why it was
there, enything about it. It was & one~time anomaly.”
Window contamination was & major mission problem. I'm not sure

whether the people on the ground appreciste the fga.:c.fc that all

the brown on the vehicle is not due to sclar UV changing the

 peint. Some of it is actually ‘s coating, an example of which

yﬁu can see on the command 'mcéiulét‘ﬁndoi;s(. ‘Beéfore we splashed

down, it 'Wé.'srunif_‘:om.: But after water hit it, it wrinkled end

peeled:off'in: flakes. I'm sure s"f:rrﬁé of ‘the large pieces of it
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CARR

CARR

are still on the windows. Just what that material is, I'm not
sure. But the remaining piecééushoula be useful for contamina-—

tion studies.

One other 1tem is the ammoﬁi&)odof in the head which we dis-
covered sbout the last week in the mission. We weren't sure what
was ceusing it. Bill had changed out the charcoal canister.

We disconnected the boot between the charcoal canister and the

‘blower sbove it and tock & sniff of that. We smelled, no ammonia

‘there. When we connected the boot back up to the blower, a

very strong ammonia odor came from the blower outpubt. Thus it

appears that the source of the smell was the blower unit itself

~and not the charcoal canister. As we said in our report of it

to the ground, we decided thet it was tolerable for the rest of

the mission, Therefore, we didn't get into the mode of finding
another blower to put in there. I feel that the odor very
definitely increased in intensity during the final week of the

mission,

One other ares of unusual even;s_that we reported on the dump

tapes was thet on occasion we saw some lights flashing outside

- with very a definite motion relative to ours. We presumed that

they were other pieces of Skylab, or_possibly other satellites.
We reported ocur two or three sightings of that kind as soon as

they occurred. We have no special comments concerning them,

7-8
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but we did find it very interesting to be able to see other

objects up there with us. The fact that one or two of them

-appeared to be tumbling wes apparently due to the oscillation

‘of the light flashes that we were getting from them.

The OWS Heat Exchengers: fhere‘s a major design flaw there in
that filters were not installed upstream of the OWS heat exchanger
vanes. When we first arrived, the vanes weré so uniformly coated
with lint that I thought there was some kind of anodized surface
on. them. I was never_fully convinced that I had done the
vacumming Jjob properly; therefore, I fabricated a special tool
that it flush ageinst those surface vanes so that I could.

exert a good vacuum. Though they are not supposed to be con-
densive heat exchangers, I sucked gquite a bit of can&ensate water
out: of them, I tried the best I could to keep those things
clean, yet I never did get all ﬁhat 1int pulled out of there.

That is why I think we needed a filter in the system.

EVA anomalies might also be mentioned here. For example, you

had the water lesk outside, snd I also got a water leak.

One thing that was not mentioned on air-to-ground as & ﬁossible
cause of the problem was the single-point failure that exists
in the mechanical way that the PCU composite connector is
hooked to the PCU. T was sble during EVA, maneuvering.thrcugh
the elothesline ropes,.not only to dpen the loek but also to

extend the arm which pulls the PCU composite connector off.
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8.0 CSM POWERUP AND WORKSHOP DEACTIVATION, STOWAGE TRANSFER (FDF)

CARR

I did that 3nd;itfwasza simple: operation. . It took & little

mgreftime'ﬁhan the time line allowed us.  That was the oniy

“item in deactivation that took more time than was allowed.
‘We did not bring back ‘all the FDF exactly the way they had
~.1aid out in the :checklist. ~“We féound that none of the crew

" logs contained any technical data so we did not bring them

back. I brbught'b&ck My créw log because I had all my personal

notes in it. Bill and Ed did not use the crewjlog for personal

notes or for technical notes. In tﬁé place of a personal log,
we brought back a copy of the Activation Checklist. @ I had
made notes in the Actlvatlon Checkllst and I thought they _
might be useful to us in the debrleflng We dld not brlng N

back more than one large note-book. ™ This Sne contained all’’

of Ed's notes fram the ATM operatlons The ground asked us

to brlng back the mlcrdblology sectlon of the IMSS We brought

it back but I still don't understand.why, becanse I didn't

thlnk there was anythlng of value in that sectlon. Ed sent

hack his notes on hemogldbln and urlnaly51s speclflc grav1ty
counts; that data iz back. We atcwed most of those three pages
in the cue card beg, dléng with the other cie cards that 'we -

brought back Ws coul& not see a whole lot of sense in brlnglng

hack all of the overlays fcr the ATM, but they re here, T don t

B_i *
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really understand what use there is for those things, but

they're back. I will never understand how anybody could lock

-at all the film we tock up-and give us three little log books

-to log all the film for the Nikons and the Hasselblads. We

ended up making our own logs by cutting up the bocklets that

you insert in the long pocket., = We .ended up hand-logging all

that data. - That was ‘@ time waster in that, every time we got "
te a new. peage we had to put in new lines to. Xist all the dstae.
~.In our haste to leave, we :did not bring back one of our Nikon

logs. It was left up there. ITt's gtill sticking on a piece

of Velero next to the wardroom window..

WMC Filters.ﬁepléééﬁanﬁ.wés not‘aoné.

WMC vent filter replacement was not done.

General'Housekéeping»Tasks°)‘Théy wéra not done'for deactivation.

We 1eft the Workshop pretty much in an as-llve&—ln state, We

dld not make any attemt to do any great a:mount of cleaning
other than to remove our trash and garbage from the refrlgerator

and frcm the #éfﬁréom trésh well.
We emptied all of the tresh begs also.

That Was 1t &8 fﬁr as general housekeeplng was concerned Ve

f i

made no effort to go dbout and bloclde clean any ‘areas or do

any special cleaning procedures.
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5WS Closeout Photo Prep: Bill, that was you.

That was nominal. I think we did a real good job on the
closeout photos. We tock some extra ones. The reeson I

feel good sbout it is I was using the same settings I used

to take those photographs of Ed st the ATM panel, That
plcture turned out well; so I'm assuming the rest of them are

good,
The Marshell photos were taken a day or so early.

I used the same technique and it's in that sequence T took

" the picture of the urine separator crust and crew stations,

The next item is Review Entry Procedures: We didn't think

we had enocugh time sllowed us in the Flight Plan, We asked
for more time and received it. We also took a little extra
time during our free periods. I feel guite comforteble that
we had plenty of time to review our entry procedures, and I

think we utilized thet time completely.

Quiescent Panel Configuration Check: We must have done that
three times. It's a time-consuming leboriocus process, but the
reason for doing it is gulte evidenti You have to start from

some switch baseline that's accurate so we have no complaints
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CARR sbout doing it. It went without arprdblem. I was pleasantly‘
(CONT'D)
 surprised to find on these panel conflguration checks that
we didn't often find a switch out of position. Any switches

that were out Qf_pcsiﬁign were usually comm switches. I dontt

remember any other switches being out of configuration.
CARR ° WMC Dump Heater Activation:

GIBSON  There was no problem. We left that dump heater gn for about
the last 2 days. ‘I was dumping the squeezer bag, trying to -
stay_ahead of’the ga@a? gbouﬁ'oncg a_dgyufor the(last couple
of days, ya?ting taﬁc;ose it 9u?._ Ifthink‘gerry wgsﬂthe last
one to use the squeezer hag. After his last use, we did close
it out. ‘But we left that heatéer on all the time.

S

CARR _ G&N Powerup was strictly nominal, with no problems whatsocever.
.The G&N_jugt;perfo;med magni ficently fo: the whple missicn,

I was very pleased with it,

CARR Plenum Bag Stowage: There was no plenim bag stowagé required
. &t the end_ofﬁthe m;ggionf_ W§hfillgd and stowe@rqur_last
p_legr;m\g ba.gﬁh_fv_algw a;bp;lj_:. 2 wgg?&s gf’cer Chriéj:mas,&,just. after the
‘firsﬁ qf thg.year; _ﬁg pevertﬁid gengyéﬁe_emough_trésh items to

' put in thg plenum @ag gfter‘that, so thege was none stowed,

CARR E-Memory Dump was nominal. PGA Donning PREP, I did, and no

problems were encountered there.

8-4




CARR

CARR

POGUE -

POGUE

POGUE

P51 IMU Orientation and the P52 Option: I had no procblem

with that. I think if we hadn't been doing all the nu updates,

Z
T wouldn't have been quite ss familiar with the stars that

were availsble to us and T might have ﬁﬁd é little more trouble
finding them. At the time we had to do this sextant P52 work,
we hed a good bundle of stérs availagble to uz. We had Regulus,
Denebola, Spica, Giensh, and Arcturus. Those wére.all real‘.
good starg and easy to find., Considering the limited field

of view we had, there were plenty of stars available to us to

get a goo& P52,
Wardroom Windowcover Installation: Bill, you did that.
I did that. It was nominal,

Wardroom Dump Heater Activation.

I did that and it was part of the deactivabion water system,

One comment on the wardroom dump heater. There was an abnor-
mally high pressure differential after the problem with the

WMC and theiWArdroom Wéter'éfétem; I reported it to the grbﬁnd.
The con5equencé of having a high pressure is that you may not
get a good dump. "I checked the purge fittings on the hoses

end they were still sucking sir after T had this'high pressure
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GIBSON

reading. I knew that the systems had bheen purged. That
pressure was 51ill reading high when we left. It was up to

2 P5I differentinl.

Solids Trap Replecement: We did not do that; did we?
No, we did not;

Fecal Bundle Transfer.

I did that. I did the processed ones asnd Jerry did the last
ones. There were no problems., We didn't require all the space

that was allotted.

Urine Collection/Sampling/Separation Flush: Collection and

Sampliing — we did not do a separator flush.

I just put a cuff on each bag and labeled the bag that was in
each separator. We ?ut those in the command module when it

was time to leave. We had no problems.
Bqueezer Bag Dump and Removal - That was you, Ed.

That was straightforward, When.we dumped it, we never got
all the water out of the bag. The bag did not completely
coliapse. VWhen we went Lo dump it, unless we left the bag

on there for a long time so the water could evaporate out of
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CARR

the bag, we ended up with a bag still partially filled with
water. This bag had a very large mouth on it. When we took
it off and tried to put it in ancther bég, we had all kinds of
squeezer-bag water coming out; Thaﬁ was not a tidy thing to

work with, but it was stralghtforward.
Werdroom Deactivation.

I did that. Tt amcunted to just teking ell the focd ocut of
the disposal well, making sure all the cans were cleaned, and
all the items were out of the refrigerator. That was no

problem snd straightforward.

Urine Separator Filtep Replacegent. We did not do.
Cat Ion Cartridge Deactivation.

We did not do it.

Wardroom Water System Deactivation.

Hominal except for the large pressure differentiai which I

mentioned earlier.

Trash Bag Collection: There can't be anything ebnormal ahoutb
thet. You just open a door and tske the bag ocut. We had our

big trash airlock orgy the night before entry day. -The morning

8-7

T S R R



CARR
{CONT'D).

CARR
CARR

POGUE

CARR

GIBSOR:

of entry day Wwe ﬂumped three bags and'we thought thls fzn?ehed
all trash dumps. We generated a few more hlts of trash 50 ve
elected to make aeother TAL dump.? Just before we aid our suitup,
we dumped our last bag whlch conta;ned a few o&ertapes papers,
things from the OBS kit and a cou@le of Kleenex. Traeh airlcock

dumps were no big thing. Ve took»the~advice‘o£;@he 5L-3 crew. -

and llmzted trash airlock operaﬁlon to the CDR ﬂnd 1t never

turned out to be any klnd of a problem. When we get into

systems 1ater on, we‘il talk & ll%tle more about dlfficulty

in clcslng the top of the traeh e;rlock once you put & bag

into it.

Sextent'PSE Opﬁion 3} 1 ccvered fheﬁ befefe. It's ne sweaf,

particularly, if you can take your readings at night.
WMC Water Bystem Deact.

Same comment as ebove. -I=had.thE=high reading on the gage.

I remembered vaguely that they had the same problem on SI~3,

I checked the purge fzttlngs and they were stlll flow1ng.

Caution Werning and Inhibit.

L

v 1-did that. It was straightforward, . You .throw a couple of

.Bwitches and turn them all off on-the.inhibit panel..




CARR
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Urine Sample/Condensate Blanket Transfer.

The.condensate blenket transfer was no réal problem, T went
in the day before and clesned off the window to make sure we
didn't have an excess of water in there. I left a dry wash-
cloth by the blanket and went in the &ay before and got that
all done in 5 minutes. The urine sample was something else.
I think that everyone is aware of the problems we had there,
We had problems fitting all the urine drawers into the urine
return container. The problem was two-fold. The drawers
were frozen st a higher height thaen they should have been
because the mechanism which we had in the freezer for holding
the urine bags, sloshed against the top of the drawer. We
didn't have enough force or enough spring in there. . When you
put urine samples in there, unless you really pay attention
and try to force them down to make sure that you have a smooth
flush interfacing, some of those urine samples could freeze
at a higher helght than desired., If one did it, the other
ones would tend to freeze up ciose to that height also. You
would get a cascading effect, where one woul& freeze‘a little
higher than the next, on déwn the line., I'm surpriged that
the previoug crews did not have the same problem in trying to
squeeze things into the urine return conteiner. The container

is poorly designed. It does not have a low enough excess
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volume in there above what the éfawer“wdulﬂ normally have.
The metal sheets which we had in there did not help. They
Just meant that you could nct conflgure the four urlne drawvers

in . a vay which would allcw you to take up the siack in one and

the bulge in another.

The only reason we got those things in there as well as we did
was, 2 days before I ran a Tit check and saw we had a problem,
From then on, I worked on it with the ground toc make sure we
had the best configuration for putting those things'in. The

last technique used was drive-it-lome-with-a-big-hammer technigue.

' We decapitated a few of the bags, but we brought them all back

CARR

CARR-

and the samples were usable. If we do something like this
in the future, we ought to make sure that all the things will
freeze -at- the right level and zecondly, that the retirn con-

tainers have a little more leewsy in them.

Tﬁé?e's no ?easoﬁ to design a con£ainerllike the usc fo the
close tolefances they had When you are foollng w;th ice cubes
and thlngs llke that, 1t‘s &1ff1cult to control the size to
whlch they w1ll swell as they freeze. Worklng to those kind

of tolerances is foollsh.

‘Water system closeout, -
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Water System Closeout It Went nominal]y except for the one

1tem Which was mentloneﬁ. before e.mi 'hhat was off—nom:r.nal gage

readlngs in the hea.d and 1n the we.rdroom. The pressure was

pegged ou‘b i‘u.ll-»sca.le hlgh In fllght I recorded fluctuatlons

on that gage from a’bout 8 quarter scale to ﬁlll-scale hlgh T
checked the purge fl‘b'blngs on both the waste ami the wardroom
purges and the flow was good., I 1nterpreted that as an indica-

tion that everything was’ working normally. I went shead and -

proceeded W;Lth the water closeout and flnally opened the llnes

to ca.bln pras sure,

B8CS Powerupr T have no special comments. Tt went strictly

' accorﬁlng to the books and was no pro‘blem. It you Want to in-

) clude the en‘try oheck tha:t was done on entry mlnus S days.

We had a problem Wl‘bh 'bhe grcmnd seelng ‘t;he THRUS’E ON light.

Ih:.s THRUST ON llght ‘came on tm.ce, and 11; was caused by my

J.nadvertently go:.ng to the en‘hry test pos:l_tlon on the rotary

swrtch whlle settlng up for the EMS delta-—V check. Once we

'found the pro‘blem and everybody understood why we had the extra

' THBUST ON llght everybo&y was happy.

SPS/RCS Quiescent Termination: ‘It was no problem, ‘We were
carrying and off-nominal guiescent configura_:lﬁion for most of

the mission. FSM QUAD Bravo was left CLOSED and QU.AD FRIMARY
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Bravo was OPEN. I guess this was- due to & 1eaky isclation

(CONT'D) -

CARR

POGUE

CARR

valve in the PSM. It wES 1o great problem. We ma&e a few
checkllst changes and carrled our qulescent conflguratlon this
new way. It was no prdblem at all as far as termlnatlng the
qﬁieécehf conflguratlon and gettlng uprlnto a configuration

ready for = flight;

OWS Panel Configuretion: Was that yours,; Ed, -or was that Bill's?

That was mine. .Ed had the ATM.' Those were all photographically

recorded. I went right by the checkliét; ﬂoubiechecked the
panel configurations, and toock pictures per procedures.

S

The SXT P52 Optlon 3 We'lve alrea&y covered that We were doing

all the work w1th the nu, updates with the OpthS. The SXT P32,

procedurally was no prdblem at all We had plenty of stars

avallabie w1th good star angle dlfferences between the two

30 to 35 degreas of angular dlfference between the stars. We

| vere able to get good flxes. The GDC allgn was no preblem what-

“af h;E_&egrees_per‘hour. In YAW and ROLL the drifts were less

spever. It went strlctly accord;ng to the book The drifts

seemed to be qulte good. I remember pltch drlfts on the order

than 2 degrees per hour.

Wéste Prdéeésb& Closecut - Ed.l.”

812
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3

There was no problem with the waste processor closeout.

. " : - : R i o

SPS Repress: No problems. We did that with the ground watching

and had no problems whatsoever with that one.

IMSS /Fecal Contdiner Transfer:: = '

That one was 1o pro’blem but the only Teason it wasn't is that

y dldn t do 1‘L’ on. the tlme scale recamended. ‘ I ﬁhould sey the

_ spelled—-out tlme scale. The IMSS cens a.nd the ED31 can had to

be conf:.gured 1 concluded early that thers wag 1o way to get

R I it

that done on entry minus 1 day and entry day in the time allot-

‘ted.  I'had everything lired up :E.n' the refrigerator thet had to
‘g0 into those cans. I hed them well marked, énd I ran a fit

‘check ‘on the cang to ‘feke sure that 'all of the ice which we had

frozen to work as thermal inertiss would fit'into'the can. I

had to redo one cf them :Ln crder to get 11: 1nto the can., I had

£ aF

to thaw out pa.rt of it and redo 11:. Ef I had had to do that on

entry minus 1 day, I would have been up guite lazte. On entry

'dajr;*?the'fe' wes & lot of packifig of the ¢ans and wrapping towels

_around the cans. I dld that about 3 days ahea.d of entry I

Wrapped all the towels around the cans, put them 111 the freezer,

and left them there. I Tound that this total process tock

" approximately 6 hours 'when T figuved all’the work.  There was

16 way I could get that IMSS wrapped fip with téwels and all put
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together on entry day in the time sllotted. I just moved it all

shead of time.

This is precisely the kind of information that we wanted the
pecple on the ground to.send up to us several days early. I

wish that this had been scheduled earlier. There is no reason *

wh& it couldn't have been, ahd:it really'shoﬁld ﬁaﬁe been, Ed

éhouldn't‘have been puf into the'position where he had to gC
lcoking'for things that ﬁére going to bite“him én&‘get then
done early. The grouna should have done this.

One comment on the containers: In the trainer during preflight
and during flight; I noticed a lot of rust accumulation on the

cans. I just mention this in passing. The aesthetics of the

situation were such that it didn't look.professionai.

Maybe we should not haﬁe used tin céns: We probably should

" have asked for aluminum cens.

N Pawer Soufce Tfansfér to Internal: Bill.ané I effected that

B

. Caution=and_Wa:ning Check in the CSM was certainly routine,

without any problem.

It doesn't look like the battery Alfa problem is going to arise

unless we bring it up now, I would call this an anomaly. Msaybe

this should rightfully be shown up in section 7 as anomalies

é-lh
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and unusua.l activities. Every T day housekeeplng check in the
command module, I woulci 8o up and check battery A bat‘bery B,
and battery C voltages, and they were a}.l normal We never
put & load on those batteries. 1In the process of checking out

‘the command modile EPS ‘system ‘and ‘getting ready for a power

‘source transfer to inernal, Wwe sﬁ&dé‘hlyf'fourid that pimching

in"BATTERY BUS A ‘circuit breaker would ‘give you BAT A voltage,

but as soon 'ss ‘you allowed any load whatsoever to beé placed on

'.the.ba'."‘ba‘téry;': the voi‘beige" ‘and ‘the current ’;woﬁld.c';ci'cth drop to zero.
The' current would ruh up to'5 or 6 ‘amps and then just fall off
::‘Bcoi(:zérd?.,}’ :‘L'xidicafing ‘that you had éoine%iii‘ng pop open.  However,
the breaker itself hed ndt physically popped. Apparently,

it was Just opening samevhere internally.

The data is all availsble, I'm sure it'll be laid out in de-
tall in the systems report that will be' given by ‘thie EPS people.

We found, in the long rim, that by holding the circuit breaker

 “in with a consideéreble ambunt of thumb pressure, we could get

it to carry a losd. It seems that our problem was Some sort of

- contamipation or corrosion in the ecircuit breaker itself,

In the long run, what we fimally én&edv‘{ij; doing wag loading
the circuit end then closing and opening the circuit. breaker
10 times under a load situastion., We apparently burned away

whatever corrosion or contamination there was in there. We ended
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(CONT'D) .

POGUE

up with a normslly cperating circuit bresker. We did not have
to do any special EPS power?hanagehent'pgoéédureé quring the

entry phase of the flight. ~

The anomaly was first detected when thefg/cvswitch was threwn

~on in preparastion for the SPS check. That was during the de-

orbit briefing on entry minus, 5. Then Jerry handled most of it

after that., Frior tg tpe‘firgt”SPS bprg, thg pﬁasing burn, I

.put BAT C on the line because I was afraid maybe BATT A wes

CARR

giving us problems.. It turned out that probably everything

was all right with BAT A. That's all documented on tape. The

reason that I did not get what I thought was a nominal indi-

cation is because the descent batteries were on the line and

they had so much poop they were overpowering the entry batteries.

AAfte:)ﬁhgi,uthe‘CSM power source transfer to internal was

. strictly a routine maneuver as far as Bill and I were concerned.

We carried it off without any problem and there was no require-

&

ment for ground monitor,

ﬁés'?rep: 'No problem on that, hélwéht"éffibtly'by the check-

~ Aist and there were no enomalies. .

CARR

' ATM Panel Clodeout:

816
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There were no problems there, I did a couple of additional
things. We were also teking date on the XUV MONITOR right up

to the end, so I had to power down & TV bus as well.

Condensate System Deactivation.

i

There was nothing_off nom;nal._ I went by the p;ocedure.

‘8100 Window Protector Stowager -

Normal.

‘Mol Sieve Closeouty - = =

Normel., I disconnected the condensate lines, et cetera.

LiCH Canister Installation: We did have an anomaly there. I

found that on Li0H canifter number 24, the plastic wes slightly

" puffed out. There was an zbrasion snd a hole in the plastic

on the bottom side indicating that cabin air had been ellowed
into the LiOH canister, I exercised thejoption bffgoing to
MDA locker number M151 and I selected canistér  number 3bh to

replace 24, Ve used that qanister‘in_theVcommand_module for

¥

return.

Undock Prep Panel Configuration Check: We did that. Ed

grumbled the whole time we were doing it because he had‘just

~ finished doing it a day or so before. I was very sympathetic

A oy
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w1th h1m on that It was exactly the same as the qulescent
termlnatlon checkllst that we had,done.ﬂ It wa;_a_paln in the
neck.:'This uﬁdock ﬁf;ptﬁénel Eonf{gﬁréﬁioﬁ:éheéﬁ that I'm
talking about was done while we were suited. . We ‘had already

done opne earlier in the morning unsuited. Grubbing arcund in

the command module underneath the écﬁches,.t;ying.to get to

POGUE

panels 251, 351, 352 andVSSE_in.a,suit-ygs:afbiﬁ much, We: .
did it because, frankly, we were afraid we mlght overlook
something and end up with a switch not prqperly posxtloned

I suppose that's exactly the reason that, configuration check is

in there.

I don't know why it couldn't be done before you suited up.

Tt

. We did it earlier that morning.. It probably was g.éuperfluous

|, check and didn't need to be dome. The first check, which I

thigk this particular line item in the debriefing guide refers

to, is the first one that wes done that day end that wes probably

- the right one %g do. .

CARR

POGUE

50P hgckiﬁg'Ioa& Sﬁ%aﬁ'iﬁéféliétioﬁ:

It was nmo prdblem. I questlcn the procedure 1tse1f It was

in there, 50 we dld 1t I never have llked that &e51gn becanse

'you.have to peel back part of the Beta clcth coverlng. It

1laoked 11ke the thlng was d551gned for & bare, unccvered S0P
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end then it had to be redesigned to cover the SOP for the
docking load strap to fit. I thought that was a poor design on

those docking load straps.

That was obviously an after thought. Our procedﬁreé were

wagged by the afterfhbught.
02 5 System Deactivation:
Normal.

STS /MDA Panel Configursation:

I put a lot of comments on tape regarding what I consider to be a

poor layout design, Panels 200, 201 and 202, ocught to qualify

- a8 three of the worst panel designs that I have ever seen., You

- probably would suffer sn open fracture of the spine or the

neck trying to read those thlngs if you had te do it very often.
It is abasclutely rldzculous. I can't 1mag1ne a peréon in h15
right mind designing panels the way 200, 201, and 202 were
degigned. It's not me alone because there are procedures which

have c1rcu1t breakers on UP called out on panel 200 201 and

202. What thls has done is square waved the whole world, It's

different'from'evérything else in the wﬁole spaéecfaft I made

mlstakes conflgurlng ccmm, turnlng power fo cautlon/warnlng, and

-all durlng the fllght We trled to get lt changed but we

couldn‘t get 1t dhanged'before flzght
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There' is 'a 90-degree bend in ‘there, so it's difficult to see
the panels. They don't face ‘any portionfof the envelope

properly. There were procedural errcrs made on that thing

in every flight. The documentation supporting the procedures

involving those panels had mistskes in it.
Air Interchange Duct Stowage:
It was straightforward and tock probably 2 minutes at the most.

0BS/CWG and PGA Donning: That 8 strlctly routine procedure
after four EVAz and the M509's. That was strlctly a routlne
operation.’ We can make ‘the observation that with a CWG, it

it is wearing an LCG. : That is especially true when you're wearing

" an LCG that belongs t6 a guy that's bigger than you are.

CAER

POGUE -

MDA /STS Lighting Configuration:

No problem on that, - It went by checklist again: . -

[ :
soEd

ECS Activatian: I assume that means commana module ECS active—

tlon and‘we had,no prdblems I became dlstracted 1n the middle

of that ECS actlvatlon for some reasan that ER can't remember,

I turned on the SECDNDARY LOOP WATER FLOW anﬁ‘was supposed to

have 1eft 1t on for 3 mlnutes and then go ta AUTO I became

ﬂlstracted durlng that 3 mlnute perle&.of tzme and ended up

o
S

820
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letting it run about 30 minutes. It did not aeppear to have
affected the system. The water boilers seemed to work okay as

socn as we fired them up. Apparently I didn't flood them out.

EMS Entry Check: This is the one that was done on entry day.
There was no problem at all with the EMS entryy check. It worked
well. We had no problems with inadvertent activation of THRUST

ON lights or anything like that,
Umbiiicel Disconnect Prep: Ed4.

From the AM side of the hodsé; iﬁ’wés;étraightfor#érd, gingle

point, ground back to the AM. A little awitch was thrown and

that was sbout it. You tock dare of what was in the commsnd

module. We'hathhe=umbilicél disconnectéd.after that.

_ The procedures are well written and there is no problem whatso-

ever with that. All the deactivation procedures were exiremely

CARR

well done, considering the complexity of some of the systems,
If you are going to make a mistake, it had to be a dumb one,

an oversight.

' Commend Module Final Stowage Check: That's kind of a motherhood,

cover yourSelf,‘éection in the bock. It's a éooﬁ fhing to go
through and read, but T knew exactly where everything was in

that commend module because I personally handpacked it. I knew

Tgep1
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exactly what was there. I just read through the commend module

final stowage check. It wasn't a time user.

Umbilical Disconnect: No problems a% all. I just unhocked
them, tossed ‘them in %he‘bag; and puﬁrfhe*duét ¢0Vers on;'jﬁst

straightforward.
Bill, you did the GWS/AM/MBA Final Closegut:
That's correct.

Probe and Drogue Transfer: That went according to the checklist,

~ We put ourselves in a corner. it mey have been a checklist

problem, or we may not have been thinking; but we stowed the

hatch underneath the left-hand couch, then we put in the URC,

é.nd then we strapped a transfer bag on top of A-5. As & result,

" ‘the ‘hatch was ‘boxed in undernesth the right-hand cotch. There

‘was' no way to get it out witkoiit t aklng ‘the transfer bag off

again. The probe snd drogue transfer was not a problem. We

" ‘put them in and stuck the drogue on top of the URC under the

light pan of the right-hand couch; and the probe was in the

~ center couch. The command module was.very crowded, We had.

ﬁhree suited crewmen, ep}pf_rabe, a drogue, gz;ﬁ: a hatch., Tt was
difficult to manage ourselves and all that eguipment. There is

~no escaping it, but it .is very :':L_ncqnvegier_l_jt_’a?pilhaﬁch installe-

tion time. We had to crewl down underneath the couches and undo
one of those fecal transfer bags in order to get the hatch out.
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CARR Cormand Module Comm Reconfiguration: There was no major problem
“there. We Just folliowed the checklists. Futuré systems gshould
be designed with a simpier comm sit#ation i# the vehicles. The
the comm system was prﬁﬁably thé oné system.ﬁost éusceptible
to crew error due to misconfiguration of switches. It was easy
to do. We were often getting ourselves inito one difficulty after
another because we had thrown a comm switch to the wrong

position.

CARR Command Module Comm/ECS Umbilical Connection: Strictly
routine with no problem at all. Tell Gunter Wendt that we
remerbered to turn off suit power before we made our breaker

connections.
POGUE The MDA Hatch Close: No problem, very easy.
POGUE Tunnel:Closeout: éll I did was close thelvélves..
CARR Donning Helmets and Gloves: No problem, strietly routine.

GIBSON Suit Check and PGA Entegrityucheck: It took a little while to

get it done, but we understcod what we vere doing.

CARR Actually, we did not do a PGA integrity check; we @id the
suit circuit integrity check. I suppose we gshould have done &
PGA integrity check, but I was worried gbout getting behind,

T had confidence in the suits and théir integrity, and so I
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arbitrarily skippeﬁ it. That“may have been a bad thing to do,

but it takes éﬁ?fogiméiely_S or 6 minutes. :hy skipping it, we

'kept things from being too rushed.

. Docking Latch Release:  Strictly routine.., I watched every one

of them ag.I pulled them off. I ensured that the hook lifted
up off the rail, off of the docking ring, and pulled back in the
retracted position. Every ome of them worked exactly as

advertised.

Tunnel Hatgh,Ipstallat;on was no. problem, It was naminal, the

only ?rdbleg being.that. we boxed: thet hatch_inkundgrneath the

CARR

right-hand couch and ended up having to do scme untying to get

it back out.

EMS Delts~V Teaztsz and Hull Bias Chéck: This date was recorded.

This was the second time that this test was done, and we were

-very pleased to see that the delta-V countdown to 21,1 feet per

second wae identical to what it was in the rendezvous phase,
And the null bias was identical o what it was on the rendezvous

phase. So, the IMS system remained quite stable during the

Quiescent period..

CARR

Doffing the Helmets and Gloves: No grest problem.

'RCS Thrusting Prep end the Hot Pire Check:. They were strictly

nominal.

B2y
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CARR Sextant P52: No problem.
(CONT'D)

GDC Al:.gn was ﬁc problem, The command module performed beauti-
ful.ly for us. We had ourselves. a good veflicle. It went through
tests in beautiful shape with a minimum number of problems snd
performed in flight the same way it went through testing. We

were pleased with it.
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GIBSOR

CARR

§.0 GSEPARATIOR AND ENTRY

Command Module Separation Checks and Undock Checks: We head no

problems.‘ It was strictly by the numbers and we had no anomalies.

We went straight through the checklist on those two items; no

problems.

Undocking: The first item that we need to talk about is the
undocking. EBEverything was strictly nominal upito that point.
During the undocking, the checklist indicated that we should

hold the EXTEND RETRACT switch until we were sure we were undocked.
Ed threw the switch and the probe extended., I saw movement and
ho? hard we were coming éff. Ed let go of the switch just a

téd too soon. The capture latches grabbed, and we ended up
twanging out on the.end of the probe instead of coming off like
we'd planned. We were all surprised. I didn't expect to see that

much movement just with the prcbe.

That was something you never run into either in the training
or in any of the discuséions. Once you're on the Way out, you

continue, That is not the wey I understood it would work.

Yes., We got caught with. our britches down on that one. Ve
threw the swiich up again and released the capture latches, I
threw some coal to it and tried to set wup apprqximately a
D.Emfooteper-secnnd opening rate with only the RCS thrusters.
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GIBSON

CARR

GIBSON

CARR

This meant I hosed down the workshop a little bit, but I really
didn't feel too guilty sbout that. We had a good separation from
the workshop. The first check indicated that our rates were a

tad slow, so I gave it a littlie more minus X. What's the first

" check?

3 degrees at 3 minutes 50 seconds.
3 degreesz at 2;50.: He got there a little early.
Yes, a little early.

That meant we were a little fast. No problem. We were satisfied

with that. I let it go at 1.3 degrees on the docking port o a

measurement on the COAS. I went strictly by eyeball. 1 roughly

put in the plus X and the minus Z, and we got good rates on the

flyarcund., Bill started taking his pictures.

Flyarcund: The flyaround itself was like the dockitig evolution

and brakipg, It was easy; I had ful} gontrol pf the spacecraft,

gnd thigg§ were“hg?géning_ééﬁwly e#ougﬁ that.éhere>was no

disopienta£ion. It vas easy t§.¢aintéi§ ﬁhé ﬁraéef:distance and e

to discern when an opening or a closing rate started, It was

“also easy to feel tangential velocity®around the workshop: ‘At

" no timé did we feel uncomfortable: The first’ 90 to 100 degrees

of the 'flyaround were done slowly to get plenty’ of good workshop

Photographs on the Sun side of the workshop. As we got




CARR
(CONT'D)

approximately 100 degrees a@bove the Sun side of the workshop,

I ceased to worry gbout distance from the workshop. I let our
distance open, and I was using mainly minus 2 thrust to increase
our rate for flyaround. I began to concern myself with getting

into position for the separstion maneuver,

Stationkeeping or the problems involved with the flyaround and
the maintenance of our relative position with the workshop were
minimum. The simulatér causes you to expect a much tougher job
than it reslly is. It's a simple thing to do. I can't emphasize
that enough to crews who heven't seen this sort of thing before.
If you can do in the simuiator all the docking and flyaround and
stationkeeping that you need to do in the simuwlator, then you'll

have no problem whatsoever.

Fhotographs: We took DAC number 2 in with us. T loaded a
140~foot magazine on it. For some reason, that DAC would not
run at any speed except 24 frames per second. I was concerned
because we hed only 140 feet of film to cover the flyaround,
the fireball photogrephy, and the parachutes. As that thing
was grinding around, I became uneasy. So spproximstely 20 per-
cent of the way through the flyaround maneuver, I checked to
see how much film was left., I was dismayed to see that we'd
already used half of the film photographing backing out anéd

starting the flyaround. Because we could not get the DAC to
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POGUE

POGUE

runraf ahy épeed exéépt=2h frémes per‘second, we had to sétisfy
ourselves with taﬁiﬂé'short 2;second bursts of data at periodic
intervals. We haﬁ the'séﬁe prdblem.%ith the camefalin window

nﬁmberﬁh, so it Waé nof a Winaow~peeﬁliar pfoglém. Apparently,

it was a problem.witﬁin the bAC itgel?f,

OWS Photographs: Two general areas as far as problems are

concerned. The first is we had the coa%iﬁg'ouﬁside the windows.

' This was not homogeneous. There was a linear streak in the

window, and.I'kept moving the camera around tryingkto get the

best field of view. So we still have winddw contemination

:prdbleﬁs to contend with.

The second major problem area is that we did not have a field-
of;view viewfinder on the Hesselblad. The best we can do on the
Hasselblad is use théiring Eight.. If I had it to.dn over again,
I-ﬁould Eave brought a fiﬁg éighﬁ with me. Bﬁﬁ a:fing sight is
not fhe 361u£ion.ﬁo:ﬁheiproblem.=.Thé éolufion is=f5 have reflex

capability.

There are several advantages to the reflex capability. First,
you see whaththe‘camera sees. iWhen I was moving that camers
around trying to get good shots of the workshop, I.was never
sure whether I was getting too much of the contamination or the
structure in the field of view thereby cbscuring.a good
photograph. This was a problem down to the last photograph.
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I would like to put in a plea for reflex viewing cepsbility and
viewfinder capability for all the cameras. When you sée what

the camera sees, you avoid focusing and aperture errors. If you

“have the wrong aperture setting on the right kind of reflex

camera, you will see a gray, dim picture. If you have it too
wide open you probably won't notice that, but it still helps.

I have taken some pictures in flight where I had inadveffeﬁtly
changed the aperture and the focus. This is possiﬁle in the
Hasselblad because of the little ears on the end of the levers.
So, as far as theé photographs on the OWS flyaround, I did not

kpow what kind of pictures I was getting. I was agonizing and

wondering whether I was getting_a full frame picture, of if half

of it was dbliterated by structure. I was delighted to see that

some of the pictures were good.

One thing I might add on the flyaround is thai it was helpful
to have the GDC ball aligned to the workshop coordinates: that
is, 0, 215, and 0. That was very handy, and I'm glad we did

that,

Separation: Separstion was done on time. It was & good burn
and strictly a nominal situation. We had no problem at all. As

I remepmber, we weren't exactly on the attitude. I should have

done a VEBB\MQ and placed us exactly at the separation burn

attitude, or I shopld_havq maneuvered to it., The sep burn

85
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sttitude was 180, 129, and 001. As I remember, the attitude,

at which we :ac%uai}.y ‘did the separation burn was 177, 129, 003.

' burned the NOUN B5's and PL1, and it brobdﬁiy worked out ckay

 anyway. It wasn't what you'd call a pi-:ééi.se ;jbb of burning a

GIBSON

oy

separation.

I "thj_,r;.}:h- v{e‘a._ctuall;.y burned 'beEfqre we got_;:omplete}y around on

: ;t:hge:_}_{-axis o_f:)the :Vehicle'. . We got almost all the, way down, but

CARR

GIBSON

. figured t_hgt ‘__;bein_g off & .couple of feet wouldn't make ruch dif-

ference. . So we just had the right attitude and burned on time.

' The workshop was well within our field of view all during the

burn , so that was no blg -ﬁrébiem. We did watch the workshop as

we moved awvay from it. We were comfortable the whole time. We

saw the workshop moviné through ﬁhe"'hori;:wﬁ; which indicated

that we were dropping down below it. .

; I}urlng the ”i'-”lyé.rouﬁd and also 'au:cii'n}g the sépa:r’é:bioﬁ, I was

surprised that we did not see the seils flap around & little bit
more than they did, especially the twin-pole sails. We did see
_them flutter a little bit, but not a great deal; not as much as™ —

I'd;ségen from the SI-3 movies. . .

“‘We aid see that part of the twin-pole sail vhere the fold had

{*6'1.3:e.ned "ﬁp: ‘That aippa.rentiy occurred between EVAs 3 and k, because

' I'a1d not Bee that white sreas in one of the accordion folds in
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CARR

CARR

the twin-pole sail during EVA 3. However, it was there on EVA L.
Bill got a fine picture of it with the Hasselbald during the

flyaround, so you can see Just exactly whet that looked like.

Sextant Star Checks: As I recall, both of the checks that we
did for both major burns vere within the reticle pattern itself;

not just within the field of view, but within the cross itself.

I was dismayed to see that the horizon check for the shaping

”burning didn't work out. We were sbout 7 or 8 degrees off. The

ﬁofiéon'was ...:supposed to have been on the 1? ﬁegreerwindow
mark étuTié'minus 3l As I remember it vas sbout af the 25 degree
window ﬁﬁrﬁ éﬁ Tig minus 3. T had no reasqn.to believe that
there wés any préblem with the G&V. We Hﬁd a good_IMU check

and é star check. 1 knaw my hesrd ﬁas pfoperly pﬁsitioned because
I:took pains t; ﬁake éure.tﬁat the iine 6n the inside window

and the 1line on the ouﬁsidé windowzwefe lined up to remove the
parallax problem. T had approximately 8 degrees of error in

the horizom check. All I could decide was that the 17-degree
vaiue was in error. I felt very confident .sbout our G&N and I

wasn't going to go SCS when I had all that confiderce. Tt looks

like I made the right decision on that.

GDC Align: GDC align was no problem.




CABRR -
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TVC. Check:: : The ‘FVC:rheck was nominal. It was ‘during this TVC_
check -that Bill® was not. sure that we had a good BAT A. That's
when he threw BAT-C on the ‘line. . I think that was the way to
do it. We dldn't have time to fool Wlth 1t We went ahead

and dlé our burn the Way we’d been tralned and then we talked

=abou.t it later It worked out just flne.

oPs Thrustlng All of our checks on the PhO burn card, in

"'preparatlon for ﬁhe burn, went nomlnal We felt very good about

'mov1ng 1nto the burn We vere not rushed We were prepared for

the Jolt we were golng to get durlng the shaping burn. A3l three

of us pumped our sults up to 1?5 p51 on the hypoten51ve garments .

In spmte of pumplng the sults up we all felt & certaln amount of

'chzz:mess., We dld not feel llke we were graylng out "but we
felt the effect of the g 51tuat10n on our otollths. It made us

: acutely aware of the gyros in our heads.

L 3 s . "

GIBSON

. I think this is the wrong-term because -therg’was no tumbling or

- .-rotation associamted with it. It was just an aiaréness in your

CARR

,ears{ihaxgthere was 'something 'going on without ‘any flickering

- of your eyes or sanything:indiecabing rotation. - -

It waz & physiologiéal cue that was telling the brain that
something was going on. “All three of us Were véry glad that

we pumped our sults up.
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Yes, I was too.

Yes.

All three of us got out of our suits between the separation burn
and the shaping burn, That was a blegging. We were glad to

get out of those suits and be in shirtsleeves for the shaping

burn.

Shaping Burn: We don't have any notes here in our checklist
concerning anything special that happened during the shaping
burn. The burn went on time., The delta-V counter was reading
minus 14.8. The NOUN 85 residuals were trimmed to within 0.1.

We did not record what NOUN 85's were immediastely upon termination
of the burn, but we had a little bit of X that had to be burned
out and a little bit of Z that had to be trimmed out. In X

it was 1.1 or 1.2 feet per second; in Z it was 0.5 to 0.7 feet
per second. It was a good burn. The thrust vector was extremely
solid, and I don't remember seeing eny transient in the initial
burn. I wasn't watching the ginbal position indicators; I was
watching the error needles and the FDAI number one hall. It

was solid as a rock. The chanber pressure was epproximately

93 psi and locked very solid.

One spoomely prior to the sheping burn was the fect that we did

not have properly indicating FDAT attitude error needles. We
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went through the malfunction procedures and came out in a box
that indicated that we had either a procedural problem or =
software problem. To clear it up, we had to ENTER VERB 38,-
reload the DAP, and do a VERB 46 ENTER. From then on,. any other

attitude error needle problems were procedural.

Buit Integrity Check: This was done in the beginning'and never

done again.
IMU Align, and GDC Align: Nominal.
Activation of the Water Evap System: - That was nominal, straight-

forward. We got -good steam pressures: and everything seemed to

be modulating at the right temperature renges; no problem.

We moved the DAC over to window number 4 and Bill set it up;

 there's reélly nothing to debrief on the setup proce&ﬁre for

that. Command Modﬁie RCS Préheat was unneceséary.

Final Stowage: Ed tock care of that. Between the shaping burn
and the deorbit burn we had plenty of time to clean house and

have a bit to eat, By then, all three of us were extremely

“hungry. We ate all the food that was in there, except that

Bill didn't bother with the vesl. and barbecue because it was
cold and too messy to eat. We drank aell the fluidsj; we're glad

we did that.
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We drank up everything except the grapefruit Jjuice. We all had

three or four drinks when we were in the conmzsnd module,

I think the food situation on R plus zero day was bad because

there was & 6- or T-hour period between breskfast and iunch.

Just the day before that, we had packed three meals into an
8-hour period. We should have saved one of those meals Tor

the following day.

That might have helped. But, at any rate, after breakfast, we
waited 6 or T hours to have lunch. Then we waited 10 hours for
dinner. I was so hungry that I had a headache. My metabolie
system mist have been all mixed up on R plus zero. I'm sure

my stomach was cbnﬁnced that my throat had been cut.

We need special packaging for food and drinks in the command
module. It is inconvenient to eat in there because the food
and utensils are so herd to handle. I knew that the wveal was
too messy to be eaten in the command module, but I took it in

there just in case I got very hungry.

Final Stcwa,ge:‘ Fd did most of it., There really wasn't much
toc be done. We just made sure the wrine bags were up against
something solid on the aft bulkhead and got all of the trash

put away.
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Pyro Bat Check: "After final stowage was complete, 'we did a

pyro bat check. It was strictly routine; no problems.

Command Module RCS Activation: During command module RCS

ectivation, we and the ground realized there was = problem. We
blew the pyros on both command module RCS rings, and immediately
the ground nobted a gradusl loss of helium pressure in ring

number 2. It was easy to see on our gage, too.

The ground couldn't tell whether 1t was a propellant or helium

leak. NW COnCEeIn Was thai we mlght have propellant leaking

somewhere 1nto the shell of the VEthlB and thai upon pulling

CARR

GIBSON

some g s, it mlght shuw up in a bad aresa. We just didn't know,

and there was not much we could do ebout it.

It was gbout thls time that we began to see ice crystals come
whletllng by the left—hand w1ndow nunmbey 1, some of them in

large batches.

We had seen those crystals before we did the RCS activation.

I think that was what convinced us that we were not really seeing ®
any propellant. We were really seeing the Waterwbqiler. It

did meke us think a little, though.
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There was an element of doubt. I think the ground, in watching
the helium situation so closely, managed to convince themselves
that we had a propellant leak. But I don't think they reached

that decizion until well after the deorbit burn.

Loading of P30 and related items was no problem whatéoever; very
nominal. We did it as early as we could in order to minimize
the rush at the end. We got & préliminary deorbit burn pad

which was adeqhate;’élthoﬁgh it was not updated to finel.
The TVC Checks: They went well, promptly, and with no surprises.

The Sepaxamiqn_Checklist:: Thgt VF3,31$° gtraightfqrqard.

We whistled through that. Bill wa};hediﬁa@ A rather than

bat Qharlie. We_have no notes in,oyr_chgcklist;ind%cating any
anomalies. We went to the bu:pyattitude as eaxiy as possible.
Ed did an opties checy and an IMU check, and we pamexout in
good shape. Begause our supgets were al% :unniggllsim;nutes
late in the entry pha.se, we didqp}gt have an early, l_e_isurely
nighttime to fire up and takerg ;qu gt(?hekﬁtarslyrior_to our
burn., Had we waited until sunset to look #t the stars, we'd
have been right up against the burn. So'we toock a look at the
stars ghout’'5 minutes before sunset. ' The IMII was so well
aligned and drifted so little that Ed did not even have to
1dok into the ‘teléscope. ' We Would” drive the optics to the star
we selected for boresight éndzﬁa.WQﬁldETiﬁd it in the éexta;t.
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' 166king at any ‘terminators.

It was Straightforward in the sextant. I usually locked in the

" telescope and could sometimes see the star right at the origin.

‘But the final check wéé'always made with the sextant.

TVC Check: XNo problem.

Deorbit Burn: .Tt was d:tmmé_‘_ on time, We trimmed the residuals;

I don't ;emembg; :wga‘t they were on NQUﬂ_ﬁ_BS_EPrior,‘. to._;trim. My

general impression was that the deorbit burn was more precise than

the shaping burn, having less residusls that needed to be trimmed

L ¥

out .

This “time T was Qﬁ’i’te ‘pleased with the iﬁreciséhesé of the horizon

check.,” I carefully made sure that I had the parallax out by

' Iihiangﬁp‘ ‘bhelnner end outer lines on the window, and this

time the horizdn'fdﬁéc’:]?woriiéci, jwﬁeréaé last time it fm.d:;not.

I had no doubt that I was lbéking at the horizon because our

“Burns were ¢lose enough to sunset time that we still had plenty

" éf airglow. I'wasn't looking st any false horizons, nor was I

eos

Deorbit burn went very nicely; it was an 8 second burn. And

money, &s was the __sl_{;ta.ping buz:n. ) ,I. never. felt p@;at I was going
_ to have to do any manual backups..  We managed to control our-

. selves and keep our NOUN. 85 up so that we could.cell. down
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VERB 82 first. We didn't get rushed to the point of closing
out. average g, NOUN B85, before we took & look st our entry

parameters.

We did not record those, but the shaping burn entry parameters

.- were approximately 240 by 96.° We called those numbers down to

GIBSON

CARR

the ground. On.deorbii, we burned down into & minus perigee;
I can't remember the number. No problems there. The entry

parameters were good. We did our VERB 82, then locked at our

. parameters and were well pleased with thém. We went on to a

VERB 66 ENTER. Bill and I took our scop/Dex at the first

desirable time, approximately 18:L40 PET.
I took mine just before the deorbit burn, 19:40 or theresbouts.

It was approximaetely. 20 minutes before “the burn when he tock

his scop/Dex.

We then did the RCS check Whlch presented no problems We

did not check RING number 2 because of the problem w1th the

hellum By the tlme we got to thls check I thznk the HELIUM

was down to about 2200 or 2300 pounds pressure. The MANTFOLD

PRESSURES were up, everythzng looked good
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Jerry did not enable RING 1 in the AUTO RCE. BSo lster we also

~cloged the propellant ISOLATION. valve of.ring 2. But initielly

we had it cut off only by the SELECT switches over:on the AUID

RCS.

'Y_oue--ppgssmi'zed RING 23 thén we saw the problem. You put the

- command module RIKG 2 -switch to OFF .and got a barberpole there.

That was not done initially.

&

It wasn't long after that. They told us that's what they wanted

~us bo do, o o

There was a tim'émperi'od in which yoﬁ had not enebled them on

-the RCS; you had not ,ené.bled'ring 2i0

Yes, we hadra helium leak, so.the ground adviged us that we
should not test out command module ring number 2 and that we
should leave the co:mmand module RCS sw:rbch number 2 off They
Sé.ld that number 1 sw:u.tch coul& be 1ei“h on. Thls ﬁas; done

LLE .,‘

‘oefore the bur:o,. A:E‘ter the burn we got 1nto the command module

‘o

"Rcs check The only rlng that was checked‘was rlng number 1.

S e

Wnile Wwe Were 1n the command module mode of operatlon, T did
not have the AI}TO BCS thrusters for rlng 2 Belected they were
off. We did only half of the check, But the check on ring

number 1 went okay; we got firings. We could hear the sclenoids
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popping in the command module RCS. It wes night time, and we

could look outside and see flashes from the firing jets.

We &id the next step: YAW LEFT,.BISIdegreeS fﬁr the separation
attitude. We were &t thét time; I believe; in.CMC—3, and we
made the procedural error of not going to spacecraft control
8CS. We stayed in the CMC-3. We we were yawed off to the left,

a yaw angle of 315 degrees!:and we exereised the option of

-entering P61 prior to going to P62. We jumped into P6l and

loaded lat and long, and heads up/down minus 1, and we took a
lock -at NOUNs 60 and 63, We were interested in seeing what

gamma EI was, and it was sbout 1.7 something.

After we locked at nouns 60 and 63 we proceeded, got into
pfogramVEE and the CM/SM sep requested routiné. We continued

through the checklist. That's where we began to find we had

problems. There was mo doubt vhatsoever on separation. It

was goo& pyro action, a gobd‘béng,'aad we were without service
module. As Soon a8 we separated, I begen to throw in some hand

control movemﬂnté to begin moving us toward the entry attitude.

At that time I became aware that I wasn't getting an& response

to PITCE and YAW. We went shead and held that. one in sbeyance
whlle we got the docking ring done. We got rid of the docking
ring; end, again, we got a very strong pyro action. There was

no dowbt that we'ad gotten rid of our doéking ring. I was not
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looking outside ai the time, because I was getting very con-
cerned sbout my attitude éOntrol situation. T didn't get to
see any flashes. I could see no visual cues that would indicate

loss of the docking ring and the service module.

I was becoming very concerned. We had a pitech rate going, and

we were heading for zero degrees piteh. We had a yaw drift

that was heading us toward gimbal lock, and we had roll control.’

I wes in the CMC-=3 with the three S8 MAN ATT switches in MIN
IMPULSE. 1 immediﬁtely went to BECS end tried‘if. 1 got no
firings in PITCH and YAW. I +tried SCS RATE COMMAND aﬁd got "
nothing. About that time, Bill shouted, "WE'd be£tgf g0 |
direct," but I was already moving toward the direct switches.

I turned roll CONTROL 1 and 2 to DIRECT., I stopped the pitch
and the ysw rates and hesded us toward the entry attitude using
direct. We were doing a lot of talking at the time. We do not
think we got automatic trangfer when we did seParatién. We

don't think we got transfer over to the command module control

system.

We got no firing at all, so I switched to comamnd module, Then

I think we got firing in roll, but not pitch and yaw.

I don't know if that's really true. It could be that I never
d4id try roll. We mey have gotten auto transfer and Just didn't
have pitch and yaw.
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When T hit the transfer to Cﬂf@fjthought I heard a relay go.

I noted that £he RCS entry DAFP wéé funetioning:; however, it was
'juét as sloppy es in the simuléto;é. i think that.eﬁonerates
the auto coils, because, if the BCS DAP was functlcnlng, that
means the auto coils were also worklng. Five or 10 seconds
after loss of the docklng rlng, I went to SCS and stil11l got no
results. Fln&lly, I switched %o the dlrect c01ls in order to
get control of the spacecraft and move it into 'the entry

. attitude. -

I cannot believe it was a configuration problem because

everything worked-in the test.

However, it didn't work in rate command either.

Communications blackout: We had ARTA before golng 1nto blackout.
The ground tried to pass us gome data huwever we couldn't reed
it. They rem;nded us that rlng number 2 was avallable only in
an emergency situation; and, that 1f we lost ring 1, e should
go shead and spin up. The ground's best guess was tﬁat we

were losing propellent from ring number 2 and should be figuring
&onga rolling reentry if we lost ring 1. 'They also tried to

pass some word to us concerning oxygen, end we could not under-
stand what they were saylng We fbund out later that they were

trying to tell us that we should put the SOMAs on for entry.
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They were concerned dbouf RCS fumes coming into the command
module when-we hit the water. - However, the ARTA was completely
unreadsble., A lot of our tlme was taken up trylng to understand

whai Crlppen was p3551ng up to us. We never completely understood

it. That‘s one of the prdblems of thls conm system. In the

future we should e:d:her have B gooﬂ comm or no't depend upon .
it. Et's dlsturblng to know thai the ground is frantlcally

trylng to tell you somethlng anﬁ you can't unﬁerstand 1t It's *

"dlsturblng, because you wonder what has been forgotten.

GIBSON

After we separated and geined control of the spececraft, we
jumped into P63 We were Wonderlng What was Wrong Wlth the
RCS mnde. At BET 0 055 minus 5 mlnutea we dld the scheduled
checks. Then, at 0.05g minus 1 mlnute, we did the horlzon
check, The horizon was tight where -1t was supposed “to ‘be, and
that relieved,our minds a bit more. At precisely ar: 26 0.05g,

f

we went to EMS MDDE BACKUP VHF BANGE and got the EMS rolllng.

Esd

We got the O GSg 11ght and threw the RDLL swztch O Eg came

'along on tlme. The down—-range error check also came out

nicely.

Let!s gozbackfto.the~horizonfcheck.,_Iouwpever;vere gble to

get that.,

'That's right I remember saylng that the horlzon'was g01ng to

'be rlght on the money. Ec:wever, WE were surroundea by the pink

:1onlzat10n cloud be:f‘ore we ever got to horlzon-check 'blme.
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The 0.05g check differed by sbout 10 seconds from both the time

given and what the computer saw. We were building up right there,

and it loocked very good.
Physiologically, I could feel 0.05g.

The down-range error check énd the beta check ceame out well.
Minus 228 was the actual value, and the lowest we couwld have
gone was 202, We.were within the box on that. We were off by
50 as compared to TO at the maximum. I was surprised that it
wasn't better than that; however, it was still within the limiis.

So we took the G&N as good and continued the CMC AUTO.

Sqmetime_after 0.2g and the down-range error check, we decided
that the G&N was good. I shifted it over to CMC. Ihe next
check on the G&N was the cross-range check, and that worked out
fine. The command beta angle response ceme approximately

20 seconds early. However, it was no problem at all.

Ionization: we VWere enveloped in the pink ionization cloud
prior to horizon-check time, I felt good ebout the horizon
because it was moving in the right direction; therefore, I was
sure that'we were going to arrive on.time. The cross-range
check went well; 3 g's is sbout the most we.pulled. .We went up

to 3 g's, backed off to about 2.6, went back up to 3 g's again,

~and helé 3 g's for some time. I‘fqund no problem in.moving my
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arms around or reaching down and pumping up my suit a couple
times. I'was even eble to 1ift my head to’ lqé;k down to see

what my suit pressure was,

It certainly did feel héavy, though. I tried to hold the check-

list off mylchest_to read it; however, at 3g's, things were

pretty he avy.

POGUE

POGUE

T was sble to get Up and turn the DAC on and off with no problem,

but' there was definitely “a héaviness.

Concerning fireball photography, everytime there appeared to

be A significant change in the fireball. TI'd reach up and use

1 to 2 seconds of 24 Trimes per second. T did that six or eight

- times, and I got an end-of-film light. 'So we didn't get any

'main parachute photography. =

GIBSON

When we first saw the ionization, it was just a general pink

cloud around the spacecraft. Then as we got down farther we

"started to’ get &blation of ‘the heat shield. _I*éaw three major

#réas whére the bright drangeipar";ibléé' were flowing by. One

-was on'the Tight, anothe} swas' up the center, and ancther was

on the'left. - I'm not sure why we saw three distinct ones, as
opposed-to a uniform ares, other than the fact that the pads

where the spacecraft rested on’the service module supports

 tended to birn off'fiore, Those were open areas, snd I° suspect
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~ that those areas were burning initially and the corners were

burning off of those. Maybe that's what we saw initially as

~gpposed to the total. area across the zblator shield burning.

I'd like to get a resclution on thaf because that bothers me

. too. At fipst, T thought it was ‘similar to ad optical

_phenomenon you:get when youlre flying ir"a ‘snowstorm.' That is

no matter which way you looks it lodks like the snow is going

-away from you or coming toward you in that -direction.. You have

. ‘three windows jyou ‘cen Jock. out of, -and every witidow you look

GIBEON .

POGUE -

CARR

out of, you see a concentration of the particles in that

direction,

I.could look oit and .see the'three distinct areas. I could

- also. see the roll Jets: firingy; they were wisually distinet.

So I could tell that we didn't heve an optical illusion.

To substantiate what Fd's saying, Lideliberately c‘h‘a.n'ged my

field of view out~of the:number Y% window to see-if'I would see

the particles concentrated in ‘that area’every time I changed

my eye positiom; and' didn't., = There were ‘distinct paths.

I saw the shame things too. It wasn't an overall glow that got

brighter and brighter. There was a very definite streaking.

90,_000“ feet._ Sfeam p_réssure. I got it right on the money,

" and the time was messed up because I said wateh for 50 ,000 feet
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and you said you were watching the altimeter. I was waiting

for 50 seconds to come. You came off the peg at sbout 35, 38,

L0 seconds, somewhere in there, way early. I forgot sbout the

wabtch and went to my cue cards.

We came off of 50 K :and we immedistely started throughi our
checklist procedures. 'We:didn't have any problems at' all with
that, Ed& would call out the. step and whoever had to do it was
calling back that it wes complete. -We passed L0 K without any
problems. The spacecraft was very.steble., T felt nc desire

to stabilize it with RC3.:

I did notice a lot of buffeting coming down through, I believe

transonie. I'm not sure what altitude it was. It was the same

type of huffeting:as I remenber on launch when we went through

mex (.

Drogue Chute Deployment: : There was one big bang,- and, all of

-8 sudden,.f could see risers moving out in. front of us. Pop,

_pop - I could see two drogues. - They immediately .grabbed us. We

had. a short period of oscillation thaet damped itself out after

a while, The drogues grdbbed hold of us and got us settled

down .

Immediately, the pressure started filling the cebin. I was

zimpfessed. In Qu& siﬁulator, it seemed that there was a lag.
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I was also surpised that T didn't have to clesr my head., I
didn't have to: velgalva or anything like.that. ' T fully expéé:ted

thet in moving quickly from: 5 to 15 psi I was going to have to

- valsalva, and it was. not: necessary. -

s

1 was S‘l:lrprlsed at ‘ncw' much the drogues slowed us. ﬁ.crwn I

thought there was a lot of cieceleration assocmate& W:Lth them,

Then we got.the pyra. firings. that came along with the main

- deployment, again,:as loud: as: the docking ving deployment.
. We could see that the drogues had been' releéased and the main
- :rigers:were hanging out. 'T saw three besutiful orange and

»white main chutes start to.blossom out in the resf position

end it didn't seem that they stayed reefed long. Tt wasn't long

until they: disreefed and we were in fully blossomedd main chutes.

.~ We had a nice,.smooth ride. from then on down. There was very

little oseillation. .

'
@

Commcatlons' Communlcat:.ons were gcod Ed wag J_n commm:.-
'catlon mth recovery s.nd was rea.dlng ‘bhem hls lat/longs through

lO 000 feet We 1et the folk.s on. the groun& kncw that we were

in good she.pe. All the yracedures, from the drogues on, were

follcwed mthout a:ny problem.
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‘Pitch and Yew Entry-Control Problem
As we all-suspéctéd, our problem was - more procedural than
anything else. The situation was that prior to separation, in
the separation configuration area, one of the steps is %o pull

four circuit breakers, two pitch snd two yaw; pltch 1, piteh 2

and yaw 1, yaw 2. These were the glmbal motor breakers they

wanted puiied In sur haste we managed to pull the four 5CS -

.. pitch .and yaw breskers that are lgbeled & great deasl alike. - They

argfonly a couple rows.above the other four breskers. There are
no excuses being offered heref We pulled the wrong breakers

and got ourselves into a problem. We did the way we were trained,
that when you find oul one system or one ares of control is
untenable, you :shift to your next tenable level or you retreat

to your next: trenches, and that's exactly what we did. We

..activated the directs and gained our attitude. We realized

after separation that we had a roll capgbility con auto coils;

it was just pltch and.yaw that we dld not have, Beeause of

itham I felt no worry &bout glVlng 1t back to the computer, and

I was resolved to contlnue w1th dlrect 1f pitch or y&w started "

to drlft So there are some questlons now cast on what we sald

i prenously in our de‘brleflng, tha.t 15, d:l.d ve or dld ve not get

an auto shift from service module to command module? Right now
there's a big question in my mind, I don't know if we got a

shift or not. I think maybe the data can tell. I suspect, now,
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that we did get a shift but didq{g_recognizg it because we had

lost thoge thKsets of auto coils, -

GIBSON . I would like to know when:you do.shift if there is a relay that

R

- you can hear thrown. As I recall, when I hit that switch man-

uelly that coincided with hearing a clunk over on one side of

gt

the vehicle. That may or may not be associated..

— .

CARR ‘We still do have a question in ou;fmiﬂds as to vhether ve shifted
over or not. I éuspéct we éidfb;ﬁajué%:diﬁn‘%gﬁecognize it.

Thé préblem Wa; gbt in fhé hér&%éré'orgén théiéysfém; it was
sffiéti§ in switch éonfiguratiaé. Theré afe'gnly tﬁo possible
'factofs.that*ﬁeed tb'ﬁé bféugﬁt?ihto %ﬁis.‘ Nuﬁhef.i is that we
Wefe émncéfne& éboﬁt riﬁg?é érdbieﬁsrénd, as.I réﬁémher, the
ground was talking to us about ring 2:p£oﬁlem§'%ﬁéﬁ we were

- pulling those breakers and that served as:a distraction., Number 2
.is that in human engineering we need to.be careful about how we

. label things. The Tact that we ha&<two-§ets of pitch and yaw

. . bregkers labeled very much alike is a\pqﬁegﬁiél?t;ap which we
.fell into. VWe're the first that have fallen into that trap out
.of many who have flown the commend module. The fact of the
matter is that it is a trap. I think that's a.good thing for

.. the human engineers to keep-in mind when they are designing
-cireult breaker panels. vIt.is,a?gaod i@gaﬁtoﬁﬁpyﬁﬁq keep from
‘neming. two gets of circult breake;s;with;thé same. general names

- 80 that there's no.possibility of.pulling or.setting wrong ones.
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Had we flown an entry on the day after we inserted, we would
not have had that pfdblem, other things being identical,
because we were very familiar with the command module at that

moment and everything was second nature. You can't deny that

after 3 months of not going near that command module, a lot of

things that used to be second nature required a little thought
and_a little segrch. When you get into a situation like we did,
the.thought and search time is ecut down to & minimum, and errors
like that will.occur. I +think we cught to look into systems
thét are well aesigned and that will eliminate this possibility

from the human-factor standpoint. I don't know how we could have

received more inflight training on this but that's what we

reguired at that time.

Again that's human engineering or human factors. BStaying away

"from a system for a long period certainly does hurt your ability

and your famillarity with it. I think that clears up most of

the questions we had sbout whét happeéned just after separation.

I think it's all quite clear now exactly what happened. T think

we''can learn a couple of human factors or human engineering items

" from this problem. For the most part, we played the system the

way it was meant to be played. When we made our error in

configuration, we immediately retreated to the next tensble

position and worked it. As those who have ligtened to the tapes

will testify, we were certainly shdken when it happened but as
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CARE = soon as we went to the next control system and had things under
(CONT'D)
control, it was just a puzzlement more than anything else. We

were puzzled all the way downi we didn't understand what had

happened.

POGUE I went out and locked at the guillotine. The‘reaSoh you pull
thé breakers, is'to'remdﬁe all possibility of shorts when that
guillotine cuts. That guillotine surely did a good job. I went

over and looked at them and theylwafe‘just cleaved right off.

GIBSON I looked at them too. I was not looking for burr marks at that

time, but nothing gross was evident.

POGUE You are.disabling a system-at a critical time in flight to cover
up for another system. I quesiion-the wisdom of that to some

degree.

CARR I remember thinking of that too, when I found out. what the
problem was. We probably really shouldn't have been messing

with those breakers in the first place,

POGUE The point 1s, is there a way of designing the guillotine
system so that you don't have tc do that? TYou're playing with
a vital system and after it's all over and done, the guillotine

system should have been designed to preclude eny doubt.
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We- owe the pEople“ in Flight Control an apdlogy for not lettingr
them know what happened. It appears that most of the folks
around he¥e have found out shout it from elsewhere, and that's
certainly not the way to run an cperation. We sre guilly of
no’g rep?rting the faj.luz_'e in the proper manner. We accept fu;l.l
reépong_ibility for_.t.ha.tf‘ .'._Ihe'f_arct of_ﬂ‘the mat’t_er is=0nc¢ the
problem W;s behind us WEIWEI‘E no longer cﬁncerp‘ed with it,

We wgr.e ._mo.re concﬁerne.d with the pro;biems we ‘hac'i at ha.n_d gnd that
was getting our 3.egé.1mder us and rmgetting équafed awey physio~

logleally in a one—g situstinsm,

T alwsys thought that since the ground had =o mich capability of
looking into the details of the spacecraft via what was put on
tape that this problem would have become zbundantly clear to them

within a matter of hours.
It wasn't hours, it was days.

Had T known that, we would have reported it. I thought it would

have been clear. Our comments on the tape should have made it

‘very clear that there was a problem. I'm surprised it tock that

““long.

I was under the same misconception as Ed. It just didn't work

out that wey that time.
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I didn't feel any great urgency to report this. I thought about
it once or twice on the water, but we didn't have a VHF that

was working well., We had the keyed mike and I said, "Gee, we
ought to probably mention this, but the guys will know all

about it. They can see it by listening to our tapes."” Unfor-
tunately, those folks did not have any reason tc believe there
was something of ﬁrgency on the tapes that needed to be listened
to. Bo they did as we did. They took their packs off and

relaxed because the mission was over, the job was done.

That's regrettable and T think that it's nice that you expressed

apologies, but at the same time, 1 figured the system would tske

care of thsat.
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10.0 LANDING AND RECOVERY

Touchdown - Impact: We hit the water with a good, sclid iﬁpact.
It was a real jolt, but it wasn't ohné of those things that just
completely disorients you. One beng, and it was all over; I

was immediately oriented.

There were 1o aftereffects in terms of disorientatidn or bruises.

It: was Just a real sharp impactl

Sequence and Procedures for Malﬁ Chute R&leaée' Bili got one

of the breakers iy lmmedlately, and I got the MAIN RELEASE switch
thrown Then B111 got his other circuit breaker IN All of this
was accomplished within lul/E seconds of the 1n§t§nt that we

made contact. I'm sure we got the chutes off,

Stable I or 3table II - Uprighting Procedure: We went immedi~

‘ately into Stable II. I don't think it had anything to do with

the late release of the chutes. I think it happened because of

the way we hit and because of the motions we had When we hit. I'm
very glad we got the training that we did, because we were perfectly
that we did, over in building 260, because we were prefectly at
home in Steble IT. ~There were no problems whatsoever. We just

calmly went to the Stable IT procedures and got the breakers CLOSED

- and the FLOAT BAG switches thrown. ' It was Just 'a matter of

waiting for something to happen. The training paid off; I think
that treaining time was extremely well spent.
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Postlanding Checklist -

Those all lined up except for opening up the hatch: I wasn't

sure how.much was to be inside:rand-how much was to be putside.

Commmications — éﬁacecraf£73£atus: With regard to the radio
situation, apparently the 1mpact put us in a p051t10n such that
we ended up with a mike keyed. Once we went back t¢ Stable I,
everything that we ﬁére sgying was, going out-on the loop. Our

discussions were mainly durlng that perlod of time and pertalned

wto some loase 1tems floatlng around the spacecraft - some that

had been banged around when we put back to Stable I. Ve sew

8, whlte bag come by. It 1ooked llke an 91ght~h018, 35-millim

a meter-cassette bag. My flrst conclu81cn was that locker B4 had

been left open and that all the fllm prev1ously contalned therein

was out flogting loose in the spacecraft. It had me very upset

for a little bit. . Bill assured me that he had closed it after
he put the Tilm in. By that time, we retrieved the bag and
assured ourselves that it wasﬁnqtfa;gassettekbag; so. that 1ittle

"tempest in the teapot! died out. Hot realizing we had a hot

mike, we lay there and Just small-talked for g while. Heard

nothing from the ground. I decided it was &gbout -time we said -

somethigg-ﬁg'the‘grqupd since they apparently weren't saying

. anything to us. We all tried transmissions and go nowhere. At

that time, Ed: whipped into the alternate procedures for the case




CARR in which you get no contact with the recovery. Thet's when we
(CONT'D})
found we had a hot mike. ZEssentiaily what he did was to have
Bill and I turn OFF our VAF switches on panel 6 and 9 and go to
the RECEIVE position. That put Ed in a position to talk to the
ground, VWhen I wanted to talk to the ground, I just moved my
VEF gwitch from RECEIVE to TR -~ using that as a mike button -

and then moved it back to RECEIVE when I was finished talking.

CARR Battery Power: It seemed to me that we had plenty of battery

power,

POGUE  We were on the postlanding power setup. I turned the MAIN RUS
TIE OFF at 800 feet or whatever it was and pushed in
the FLIGHT/POST LANDING, BAT A, B circﬁit breakers Gﬁ panel 5.
A1l you were pulling off those batteries.wefe the beacon, the

VBF, and the lights‘on you side.

CARR The beacon finally got to us because it was making so much racket.
We turned the BEACON OFF. That didn't seem to upset anybody in

recovery; 5o we let that ride.

Temperature and Humidity: I don't remember having been umcom-

fortable. I remember that it wes & little close in. there.

GIBSON Got a little close, & little warm, a little humid, but not

terribly wmcomfortable.
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Five more degrees, and it would have been bad.

I didn't feel it was getting unbearable at the time.

Postlanding ECS System: Adeguate. It was begihﬁing’tc get a

little bit. closer. Venbilation was fairly adequate. We did not

‘have the PLV VENT valve open ner the elephant trunks deployed.

There was not even a trace of seasickness.
I felt real good.

We were very, very fortunate to have such nice, calm seas to

land on.

Couch Position; Fhysical Comfort: I was not uncomfortable at

ény time. I was very, very glad thet I had strapped myself in

tightly. When we hit, there was no body rattling that I knew

ofy I was In tight.

Physical Comfort: With rggard to the feeling of.ong g, I felt
as thoﬁgh we were s5till pulling 2g when we were on the main chutes.

I knew we were just pulling one; however, for the first 15 or

. 20 minutes, T felt that we were still*ﬁulling Eg.v What really

' surprised me wes how much every part of me weighed — the arms,
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GIBSON the legs. It was really just an effort to
(coNT'D)

POGUE

CARR

move any part of my body around, tc roll over and lean on an
elbow. I had to pick up my whole trunk and move it around, and
that was just a brute physical effort. I might add here that

I was very aware of the weight of my head when we were in
Stable TI. I could really feel my neck muscles being strained.
I never hurt my neck muscles; they never have bothered me. 3But
I sure did feel the weight of my head by reason of the strain
on the neck muscies. ©OSure means that you haven't been doing
very much work with all your muscles for guite a little while

there.

At 8000 feet I decided I had better get the Hasselblad out of
U-1. T reacdhed over the back of my head, which is not too
difficult & maneuver while you are on mains.. I‘got'hold of the
cemera with both hands and sterted to 1lift it. I almost drop-
ped the camera, it weighed so much.=iI felt it weighed about
35-40 pounds. Placed it right on my chest, tock one picture

df the maing, and figuréﬁ fhat it“§éélly wﬁsn't.wcffﬁ that much
éffor%. Then I had to holdﬁthe ééméfé righfuonlthfough splash.
T aidn't think T would be able to get it back in before we hit.

i.ﬁas'appélled'at?the weighi'bf'thé Hasselblad while we were

‘on the mains.

Internal Pressure ~
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POGUE

They repressed the cabin, which what quite ﬁormal.i'Théy ﬁgﬁﬁ

mentioning the ‘pyros'-odor.

_ That's‘g good point. We could sure smell the pyros.

CARR
GIBSON “As soon as the ‘drogues went out, T was able to smell
‘cordite. -
POGUE I'm not really sure it wasn't the heat shield.
CARR® ‘Well it may have been-that, too. But it was ‘that kind of an
odor, like insulation burning. -
GIBSON Tt persisted all the way down, until we opened up the hatch,
POGUE  We picked up the odor the minute the drogues went out and we
started to repress.
“CARR  “S/C Powerdown Procedures: -No problems. They were well written.
We just marched right through them.
Egress;_Crew'Eickup: _The ship came g;ongsiﬁe, We could see it
out of hatch_windpws number 2, 3, and ﬁ.{ I must sey, I really
enjoyed looking up, and it was particularly plain. When we
- could see the United States fiag flying from the mast of the b

carrier, that really made me feel good. I remarked about it,

It made me pretty proud. They hoisted us aboard.

RN
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Let me say one thing ebout the windows. I wish we'-had. cautioned
the swimmers to stey awey from the windows. All the ceﬁtaminau
tlon that we got in fllght was on the windowe. As soon as the
salt weter h1t it, we got sort of a crazy effect If you can,
remember what custard puddlng looked like when your mom made it,
After it cooled, you got ‘that film over the top of the pudding;
underneath 1t started shrlnklng a llttle blt The thin layer
then began wrlnkllng I h&& g lot of that on window nunmber 2,
As the sWimmers moved around the spacecraft, splashed, and put
thelr h&nﬁs up to the windows to look in, the cnntamlnailon
residue was slowly destroyed. :It's too bad, because there was
very definite contamination eloud around us up there. There
must have been a lot of contamination: floating around because
there was very strong proof to us that there waes deposition sll
over the spacecraft - all over the windows ‘end everything. It

looked like we had some pretty good samples of it on the windows.

We wetched the swinmers hook us up to the cables, and we were

hoisted sboard. We were all resdy to go when we got to the egress

- situation. Fd will debrief 'a 1ittle biti-on the hatch opening

problem. The guys on the outside did have trouble opening the

haich.

T skipped the 6ﬁezenfGN21f We got the other part of that hatch

© -configured properly. I'm not sure what the other problems were
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outside,. I thinkimaybe they made the pull before the nitrogen

(CONT'D)
. . pressure gobrthe door swirnging open wide enough.:

CARR

to pull 1t open I netlced that the dogs on the hatch were not

There was a preblem w1th the crenk out there When we were trying

to unload. Whlle they were fl&dllng w1th the hatch and trying

fully retracted The flrst couple of tlmes, 1t would open a crack,
| and the dogs Would hlt agaxnst the rim of the hatch They would &

' push it back dawn and try to oyen 1t agaln. Flnally, the hatch

opened end we eujoyed 2 beeutlful breath of fresh,alr.

. The :doctor. came. in and talked :with us- about ouriphysical well

being. -They took”ourxbleod‘pressure.-JWe'did SOme-maneuvering

¢ raround, sitting up, and lying down in order for them to get some

GIBSON,

- good blood pressure data on us. - ALY three of us-felt very good

and .extremely heavy; the vertigo was.strong on all .of us, partic-
ularly when we were in motion.: If we lay quietly or sat quietly,

the vertigo dldn't bother us. As soon as we moved, we all three

5 .
HEa

experlenced It

Espec1ally when ycu rotated your head. My translation wasn't *

. too bads

CARR

The egress seguence was SPT, PIT, and CDR. No gfeblem. We took

~ | our time, The doctor and the guys, that were helping us: out of

. the -spacecraft Wﬁréﬁeontinunusly admonishing -us to, take it slow

10-8




CARR and easy, to lean on then, not itc sweat about anything. We got
(CONT'D) .
out in pretty good shape. During the egress I never felt dis-
oriented, although I did feel the vertigo on occasion. I always

knew which end was up and which way the people were.
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POGUE

GIB30N

11.0 COMMAND MODULE SYSTEMS OPERATIONS
11.1 Guidenceée and Navigation

IS8 Modes: Nominal; launch through rendezvous, docking, and
reentry. We had no problem with the ISS System. The IMJ appeared

to be tight. There was very little drift and what drift there

~was, the ground seemed_to have a very goodlhandle on.

Optical Subsystems: I didn't loock out the optics during the
whole rendezvous sequence. The only time I used the optics

was on orbit, when we were doing nu, updates. T had no problem

Z
with it. It work beautifully.

It was just like the simulator.

Especially on orbit and the optics were stable. It was eXcep-

tionally easy to mark,

The only thing that bothered me on orbit was bringing the

'teIEScope out of its storage cdnfainér'and:mbunfing it, I

found it was hot. That surprised me. Tt never occurred to

me to expect thet. I asked the ground and they told e those

were the lens heaters.
Computer Subsystem: The CMC worked like a champ. 7You fed it

good data and it came up with good data and everything was
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POGUE

CARR

CARR

beautiful on that. No problem on the CMC unless we want to call
this attitude error needle problem we had prior to the shaping

burn as being a computer ancmaly.
You said that was covered by a program note.

If'waé éové%e&?bffafprogréﬁ ﬁbtefappérently, accofaiﬁg to what
thé'grouﬂd.péésed‘ﬁp.i Iﬁméppéars.ﬁhatzbusfﬁrééctfvafing the DAP

fixed that one up.

G&N Controls and Displays: No pfbbléms vhatsoever.

Procedural Data: No problems.

CM5 5PS TVC: Bverything was strietly nominal. I had no

indications of anything the slightest bit off nominal,.

.

11.2 Btabilization and Cpntrol;System

Namgnal%dcwn the ;ine.i AlL_qf_Qur tests went beautifully and.

‘I didpj? see the twitch that_wprrigdﬂpgople_aﬁlgtdng“;he 8PS

.¥yaw gimbel number 2, People worried sbout this in test and

QDDT. ;t_w&gwfully documgntegg, I say & tiny bit of that twitch,
but it was nowhere neasr the magnitude that we had during the

teet, I don't remember at any time experiencing any kind of a

fransieﬁf; "Every%hihérwés'ébiial_ -
112




11.3 BF8

.Deltawv Thrust Switches: I complaiﬁea sbout the Delta-V thrust
switches in test. In the simulator, I got used to being able
to slap those covers and get the switches turned off. In the
spacecraft, I woﬁld slap the covers and it Would tufn the
switches off, bhut the covers stayed up. That bothered me. I
would go back and close the cévers. It worrigd me that I hadn't
closed the switch. Eﬁefytime.l lookéd un&ér £he cover, the
switch was off. That's one of the problems we have with the

simulator. The same thing with the DIRECT 0, valve. Valves get

2

used sc much in the simulstor that they get loose and you think
that is the way the real world is. When you get in the real world

and all the switches are nice and tight and the valves are
nice and tight, it béccmeé abnormal. We bett;r.work on our
simulators aﬁd spend more money in keeping oui simuletors in as
high a fidelity aé we can, Surpriseé ii&e.this‘make ¥OoUuU Uncom-
fortable wﬁen you aré incthe real.vehicle. The real vehicle is
.a pléce where you neéd to-be comfortaeble. Yoﬁ dbn’t need

éurprises.
Engine Thrust Vector Alignment:‘ I didn't notice eny misalignment,

Delta~V Remaining Counter and Rocker Bwitch: They worked just

like the similator.




CARR
{CONT'D)

8PS Thrust Direct ON Switch: | I never had to use it. It felt

Just like the simulator when I used it during the test.

POGUE

GIBSON

POGUE

GIBSON

Direct Ullage Button: I never had to.use it.

Thrust ON Button: I never had to use it.

8PS PC: It works just like the gsimulator)

PUGS: Never even worried sbout it. PUGS should be K/A.
- 11.4 Reaction Control System

I was able to monitor it as we did in training. We had to

'bleed over Eetwaen one system tD another - the PSM ‘and the main.

The service module systems were good The comman& module was

somethlng elsa. When we pressurlzeﬂ the CM 1t started to bleed

down. Rlng one had 3600 and the other had 3&00 we saw this

and 50 dld the ground It bled down to ébout 2000 Betvween

2200 and 2000 1t seemd to slaw dcwn When.we arrlvad back on

the ground We faund out 1t was not & propellent leak On de-

tanking, the tanks had exactly what they were suppcsed to have.
I didn't use RCE but monitored it during treining, The gages
aﬁd read oults are poor.

Bill is right {from that standpeoint. It tock & long time for me
to understand the indicators.
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CARR

The whole RCS system is poor. .

The talkbacks required g spec1al cue card to declpher them.

There should be an easier way to present thls information,

Human factor and control panels are a goal everyone in aerospace
should te working on. The OENE panel in the STS of the workshop is
the best. Everything iz on the panel. These are no hidden

functions ‘of these switches.

The Reaction and Control System from the CDR's view: it was

good to put in e hand control activation and feel something in
stead of lookiﬁg at a rate needle, It was neat to receive a

‘physiological cue when you moved the hand controller. It made

we feel I had a gfeat deal of control over the spacecraft. I

didn't feel the spacecraft was light. I had the feeling 1t was
heavy and densé. All three.of ﬁsisensed thé aioéh of the pro-
pellants and‘all fluids in the spacecraft. When you moved the
hand controller in pltch or yaw or roll I didn't feel a crisp
acceleratlon or a bang, T felt llke we ramped into our motloﬁs.

I hed the same feeling when we were in min'pulse.
Like‘you’re flying an elastic body.

How. I can compare that with scmething like the.ASMU, M509 where
you put & bang-bang input inte that thing and it jerked you
around because you were light. You had a feirly low inertia
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POGUE

CARR
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there. It was cbvious, controlling the command and service
module, that you were pushing s lot of mass around., But it was
a good, solid feeling. It was a good, comfortable feeling. 1
felt that I was shead of the vehicle and everything was well
under contrel. The Reaction Control System I thought performed
very admirsbly with the one exception. That was after separa-
tion., 1 wished we could understand what happened there. 1
might also edd that in the command module RCS I could hear

the sclenoid valves banging and cracking. It wasn't just
plumbing noise because you could hear the solenoid moving,

It sounded exactly.like the solenoid velves on the ASMU, MS509;

when you turned off the gas and c¢ycled the solenoid valves to

-meke sure they were working, you could hear the clack, clack as

you opened and closed the valves. You could hear the same thing

in the command medule during the RCS checks.
11.5 Electrical Power System

The fuel cells operated nominglly until they were shut down on

gbout day 1% or 20.

I wae pleased tc see thaet the fuel cells went longer than any-
body expected. I am glad that sbout 2 years ago we decided it
was foolish to dump those fuel cells early and that we shoulid

get as much out of them as we could.
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The agsociated water storage was teken care of by the service

module tank, so there is no problem there.

Batteries: We were guite concerned when we had the problem with
BAT A. As soon as we found it was apparently contamination of
the circuit bresker, then I was quite relieved. It appeared to
be a problem that you could work around, and I'm sure that the
battery people are very hapny that their batteries lasted aé
long as théy did. In conjunction with the batteries, I would

iike to put in a pitch for a more positive indication of func-

tional configuration. When we throw bus tie switches, we have

to monitor the bat bus or the main bus or whatever it happens
to be that is supposed to giﬁe you the best indication, You
have to watch gaeges and you are never guite sure whether you
have gotten the bus fie or not. In actual fact, I think there
are always vays you cen confirm it, but when time is critical,
such as Just prior to a burn, you would like not to have to worry
gbout =z subjective interpretation.of an analog mé“ter. That's
my peint. Why don't we ﬁesign something into the system which
gives us a closed loop feedback of a proper cenfiguration and
not just that the signals have been sent out, but that the tie
has been made. In addition Yo that, we have the other prcoblem

of the batteries up there for three months. Jerry was checking

‘them évery week, but they never had a loed put ch them. For
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- gree with it%. In any event, it all centers on coﬁfiguration.

long durstion missions, you have to have something that you can
make functional demands on periodically to make sure that you
don't just have continuity estsblished in circuitry, but that

you do have a functional liability estsablished.
Batiery charger works with no problem. T -

DC end AC monitor were both Just fine. At times I wasn't guite
sure whether or not we had achieved the configuration that we
ﬁad. For example, MAIN BUS TIE A/C switch: When I turned that

on prior to the phasing burn, I was not confident that I got

CBAT A tied on because of the low indication. The voltage was

down on BAT A to the point that it would not contribute enough

to ihe total demand because the descent batteries, 300 amp hours,

were handling.all the load. When i tried.to check ﬁhe success
of the bus tie configuration by watching the BAT A, it didn'
work out too well. So I punched BAT C ON, and then T conld see
a gocd‘loéd eétablished én BAT C; Ground téld mekthat they were

pretty confident that BAT A was OF and I had no reason to disa~

AC Inverters: Fortunately we never had an AC fallure es we did

in the simulators; so it was no problem there.

Main bus Tie Switches: Worked fine right up until they were

turned off at 800 feet. I have already mentioned the problem

that's related to those.
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POGUE

Non-~essential Bus Switch: I checked it out prior to the sep.
I went through all the procedures with the special contingency
ceble, opened it up and saw where it hooked up, et cetera. I

don't think I ever turned the switch ON.

G&N Power Switceh:

Regarding the IMU switch on panel 1, apparently somevhere along
the line the screw was not tightened that holds the switch

guard together and the castle nut on the end managed to work

its way off before we got docked. By the time we got docked and
were in the command mecdule that night, the bolt had managed

to swim its way out and the washer was loose; s0 wé stuck thoge
on a plece of tape. We never got around to fixing that thing,
and@ on gbout day S0 to 55, I went down into the comard module
doing housekeeping, and the IMU switch guard came floating by.

I gathered all pieces I could find and put them on tape, Final-
ly, during prep for packing up the command module on return,

I found enough of the pileces so that I could put that vhaole
thing back together. It appears to be a guality control

problem.

Cryogenic System: We just used the hydrogen and then finally
vented it after we killed the fuel cells. Then we just kept

on using the oxygen until we could manage the pressure,
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GTBSON

I worked with the cryo vent valve and the poly choke and the
rest, I didn't really worry sbout it too much. The grouna was
watching what was going on, and about every other day they would
send me up the word to disconnect this or that hose or take that
valve cut or put it in. We probably could have gotten along
very nicely without any of that gtuff. We could have just
powered down the cryogenics and forgotten sbout them and maybe
never have had any problems. We only had pressure problems right
gt the beginning for one day, and then it all tock care of

itself.
Cabin Iighting and Controls: Everything worked,

Split Bus Operations: Everything was split bus and fortunately

we never had to tie them together.

Gimbal Motor Transients: They 4id not exist. I had to lock
very carefully just to see the gimbal motors come on and during
the gimbal trim check and MTVC checks as the change in current

flow was very low., I saw no transients at all.
11.6 Envircnmental Control System
Oxygen SBystem and Cabin Pressure:

I really found no problems. We had worked malfunctions so many

times on the grbuﬁ& that i.think T was perscnally spring loaded
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CARR

POGUE

CARR

for oxygen leaks and all kinds of things that might show up. But
we never had anything develop. It was easy to monitor. The
oxygen control panel down there in 350 -« 351 was reslly no
problem to get to, even in the early part of the mission when

we had.to dc 1t after insertion to get the emergency cabin
pressure regs on. We were able to do that gquite easily in zero g
and T really had no prcoblems Witﬁ the system at all. The oniy_
problem i1s that it is difficult to read the REPRESS PACKAGE

GAGE. Other than that, the oxygen system was not too bad.

Cabin Aimosphere: Ve never had any problems with that., Were

we running & little on the high side?

No, Jjust = little on the Jlow side; on the low end of the band

when we got in and it stayed about that way.

Water supply sysiem: We éidn't hardly get to use the water
supply system. During the launch through rendezvous we used it
to rehydrate our foeod. We had no water gun. We had to use the

food reconstitution panel,

Water Glycol System: The only problem the water glycol system
presented tc us up there in orbit was accumulation of condensate
water on the panel right sround panel 377 and resulting ice, I
Just kept a lot of towels in the area, end everytime T would

come up to do my T-day check, it would manage to melt most of
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the ice. ' Then I would fill sbout 3 or L towels full of water,

. bring them down -~ ice cold and sloppy - to the wasie management

GIBSON

CARR

GIBSON

compartment to dry out.

I’nevex.: did like the idéa‘of héving that much water floating
aroﬁnd in thé command qu.ule. _ T don't kaow if thera is any
rway .ar;o.und.‘ that in future d_esigns. You a;re eventually asking
for prabiems if you get wate? ;i.nto the eleeciricsal component or

it freezes on something else.

The big problem with the loose water in the command module is
that we had it fleating arcund on the aft bulkhead when we got
down. Bome of it got into locker A-8 where we had film.

Although the film was not damsged, the potential was there.

After we made that first bursn and I was down there by 4-8, I
notided‘that' there was some' on the ‘straps and my foot was in

water.

Entry dey and the day before, once the water glycol system
primary and secondary loop were cooking, the ice g1l melted and

I thought I had pretty well slopped up all the water in the

" towels and the panel was pretty’ dry.  But there still is a lot

of space back behind the panel where the water collects and I

found that wicking action is very good up there, ED72 experiment

- notwithstanding. -It'showed ‘very podr wicking action with the
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Tluids they were lccking at, If you teke one of those towels,
and lay it next to the water glycol panel down there, it will
Just pull water right out from behind the paneli. But then we

gtiil have a water problem,

On the oxygen system and water system on panels 351 and 3592
there was a problem in undersianding when you had a valve on
and when you didn't. The human factors design on some of the
controls was very bad. When I look directly at a valve and T
can't tell what to do with that thing or which littls arrovs
mean what, then things are not properly labeled. Again, very
bad human factor engineering on the lower part of panel 351
and panel 352. That applies to the big panel area, the glyeccl
panel. You have to remove the Y-Y strut to get into it. You
can be in there 6 inches with a flashlight, locking at that
panel, and still are not sure you're looking at the right
valve on that panel that is being called out for in a procedure.
If you're that close and you s$itill aren't sure, then there is

a problem in labeling or nomenclature.

The command module is relatively an cld vehicle. 'The things we

worried about in the command module are not too well human-factor
engineered; I hope scmeone is paying attention and taking steps
to see that the same thing isn't happening to us in the Shuttle

vehicles. There is no reason to repeet these mistakes. We've
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learned the hard way. For -exemple, instead of using tool-E to
check the valves, each valve should have a handle on it, E£

should not be something that you have to insert a special tool

to turn.

I concur with-Bill's: remark concerning nomenclature, There

are some of those wvalves, even on the oxygen panel. For
example, the dump -valve, where you have A, B, dump 1 and dump 2
and ail that. Some of the nomenclature made sense and then the

other stuff alongside it didn't,

We are hapyy“that we had a good functional vehicle. But there

are things.that could be improved, Just because this was &
very successful spacecraft does not mean that certain undesir-

able properties should be perpetuated; That's the point.

Suit Circuit: I think there should be' an oder removal sysiem

in the guit ecircuit. I think the ides of having three men

-operating in the same suit circuit, suffering from each other's

gas and everything else, is ridiculous. TFuture:design of suit
circuits should be mc&ified in scme wey so that there is a
décent ﬁay.fo écrub them Bécaﬁse fhgre‘é nofhiﬁé.ﬁérse than
having'a ﬁéféon;péss'gas.énd causing otheré to sufféf through

it. Tt definitely effects your sbility to perform,
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Gaging Systém: Although you could read the gages, I was sur-
prised at the space they tock up on the panel. They were

pretty much World War II Bowler-type geges. I expected a little
more sophistication. They were a@equate, but on the other hand

they were not really compatible with the effort that had gone

into total command module design,

We need to design gages in which parallax has no effect,

The ECS half-circle gages are difficult to read. Sometimes it
is not clear whether you are reading the primary or secondary
EC5., It also is not clear if you are reading the in or out

temperature.

Both the RCS and the ECS gages are-confusing to read. You are

not sure what you are locking at when you lock at one of those

‘gages. 1t took me- about 6 months to figure oiit what was going

~on.,. I feel: at home with them now, but it tock way too long to

learn. We will not have the lusury in future gpacecraft
designs of being sble to sit in front of the panel for 2 or

3-hours a day, U oor 5 times a week,
Waste Management System: We did not use the spacecraft waste
nansgement system. We used a portable system that bypassed the

waste management, so there was no urine or fecal disposal

problems in the command module.
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CO2 Absorber: You should never have to lock for a grounding
cgble, The csble ztowage should be an integral part of the

system.

I think the 002 ebsorber system is rather simple. The system
we had was effective and I had no trouble removing or inserting &

new canisters. It worked properly. I'm sure there are better

ways of doeing it that are easier and less bulky.
-11.7 Telecommunicstions

Monitoringﬁ We monitored switch configuration and AGC and
that's about it. I don't think that is enough monitoring. This
refers back to what we mentioned earlier; that is, you need some
kind of a central communications panel or something that indi-
cates the antenna you are using, or to whom you're talking. It
could be a light indicaeting modulation of a sigral being re-
layed to the ground and then maybe a different colored light
indicating reception from the ground. It elso could be a talk-
back or something. But it seems to me that you need & simple
systen that gives you a status of which system you are using,
which system the signal was sending or receiving and also whatl
is working. Thet includes everyﬂhing from tape recorders to

air-to-ground volce.
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Often in selecting the best antenng, you have to bring in the
hierarchy of the vwhole telecomm system to checkout one antenna.
We should have & simple test circuit contimuously sctive, which
gives you a comparative indication of all antenna systems.

That would permit you to select the best one for spacecraft

gttitude.

You should have an automatic select. There's nothing worse

than having to dial between antennas. That makes no sense at

all. We have automatic selection in the T-28. I don't know

why we can't put it in the command module.

34

If you have two antennas that are giving you pretiy good signeils,
why can't you feed from the two antennas that sre giving you

half strength?

There should be a better way than to have someone siit there and

manually dial back and forth to get the best antenna,

‘The only way to determine your status is to’lsboricusly check

-your asudio control panel, your antenne position, and AGC. There

should be something to tell you quickly what you status is.

"~ VHF: The privaté comm received the hesviest use. On a scale

of zero to 100 I would give an 80.- For 230-nautical-mile
distances, ‘that's: probably pretty acceptable.  Most of my family
cells on the VHF“werefgood.-'Somefwefe poor, but that's going
to happen.
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' ifaﬁsﬁally was & ground prdbiém'raxhéf than the spacecraft,

Loy X, A

The only other time we used the VHF. was. during the entry-minus-5

. checksg. in which Bob Crippen eand. I worked on VEF while the rest

of the crew worked G-band.. Unfortunately, we had more problems
than usual with the VHF that day. ‘We had to keep dumping intc
S-band and interferring with the routine operations in order to
gét squar;d éﬁay Wi%hﬂéoﬁé¢éf:fﬁg;VHF ﬁrdbfémgif The S—bénﬁﬁwés
oﬁtsfaﬁ&iﬁgl ‘Genéfaiaéégmuﬁicéiioﬁs, éshmén;ged b& ground,
were exgeli;ﬂf. Wé.haﬁ\vérQ féw ﬁéoblemétié:;éllihg'the ground,

Once was with Téﬁénéfiﬁé,-bui that waé a gréund,probiem. Key-

. holes didn't bother us up too much.

bccasionﬁiiy YDu ﬁduid'havé fdurepeaf édmetﬁiﬁg, but that could
be expected.

N

Tapewrédbi&eré;?DSE; mWé séid g lbt'of'thiﬁgé‘bﬁ iﬁfercoﬁ Wé.
would not have said had we reelized the DSE was running. We
Just forgot. the DSE running all the time during. rendezvouss.

It's the same old human foible.. If two guys are talking to each

- .other, they're goling to ssy things differently then if they

are talking to each other with the whole world listening to

. ;them. - That's the way people are, so let's face. it. The DSE
- was . a-great pain.in the.neck: -And T cen;understand why a lot |

-of .pegple are all upset sbout Watergate, frankly, ..

PR
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You suffer some in' communications. You end'up'with7cbnfusion;
If a person is always on guard, you're not reéally going to get
the information’transferred as quickly and accurately-as you
would if you were free to say something completely open., It's
Just an uncomfortable situation to be in either way. People
say they need a record of what goes on. PFersonally, I don't
think thét;s so. I think the‘trénscfgptions ?hét I réad,
pafticularly the transcriﬁtion of the“lappch and.rendezvous

phase, are useless,

I took thet thing home last night and read-it, and read it, and

read it. There are very few compléted sentences and I know
‘that we don!t talk that way. So, as far as I'm concerned,

"~ the idea of getting tepe -recorders and then meking transcriptions

and pessing the transcriptions out to the worldi.you do the crew

-8 great disfavor, I think. The transcripbions have me saying

things that Ed'said, Ed saying things thet I =said, and hag it

mixedi In. fact, there!are.acouple of cases in’the transcrip-

tion where I asked a questlon end Ed answered the question and

4

I gaid something else, The whole three or four sentences were

attributed to one person. That kind of record is worse than no

‘record at-all as. far as I'w concerned,

The tramscription doesn't really pick up the information which

was passed back and forth at that time. It just picks up bits
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GIBBON and smatterings of the words, and even we who have been there
{CcoNT'D)
and went through it, come back and try toc plece together what
went on at any given time via the transcription and it just

cen't be done, I don't know how anyone else who reads it could

meke any thing intelligible of it,

CARR Weli, nbf only +that but the tone of wvolice is missing too and
éertainly the tone éf voicé has got a lot to do with what the
person geté from the meszage. The only way fo get the tone of
volce is to listen to the tape itself; I'm sure if a lot of
people had listened to ocur workshop tapes, on the dump tapes
that we sent down the first 20 days of the mission, they coﬁlé
have heard ocur tone of voice rather than reed the written word
of the transcriptions they might have gotiten a different im-
presgion of how we felt up there., At any rate, tape recorders
are dandy and all that kind of stuff, We managed our DSE tape
recorder very poorly the first part of the migsion, We will

reiterate the fact that tape recorders are ishibiting,

POGUE VOX Circuitry: Well, we got used to it and it worked fine. Ve

had to make adjustﬁents for EVA configurations and for EREP,

CARR It's difficult to find a sensitivity that works for everyone
that doesn't get all the huffing and puffing, just gets the

voice.,
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Also keying on ambient noises.
USEB Emergency Keying: We never had to use it.

DSE Operatilon: We.tied thét‘in with tﬁe tépe recorders., The
enly other srea of DSE operation is the high bit rate versus: the
low bit rgte operation; That was INCO's problem, and he en-
liéte& ouf éi& in séveral areas to help save ﬁhis tafe so that

he didn't use all his DSE tape unnecessarily.

I was Watching it very carefully and T don't know how we did on
it., We left it'o; Just a bit too long after the deorbit burn.
Ed was going through the checks and I was prompting him to get
it off early because of ‘the briefing that we had prior to flight.

At least we made a noble attempt to help them out,

11.8 Mechenical

‘Tunnel: I had no problems with the tunnel with the probe,

drogue, and everything; the tunnel is nice znd smocth. There
aren't many projections in there o bother you. The only time
I felt a lack of lightiﬁg was at the point where the prcbe and
drogue wére in'andkl wae ﬁfying toﬂpuf the hétch‘in, then the
tuﬁnel lights were ﬁéélessJ In this p&rticul;r tﬁﬁnel, if you
coula fetféfit fhe comméﬁa and service moﬂhle;lydﬁ ébul&

probably put some more tunnel lights in the area toward the
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CARR

yehicle from the hatch so that when you're putting in the hatch,

you've got some light, too.
Struts: Nothing on the struts that I can think of.
I'm wondering whether they stroked it all?

Thet's a gdod question., They probably didn't, The mechanising
of the YY strutz is pretity nice and it works pretty well if you
undergtand it, T must admit it took me a long time to under-
stand how to work the YY struts., It's & gimpile mechanical
thing. The couches are not mentioned here, but they are a
simple mechanism., We had no problem in folding or deploying
the center couch, It was exbtremely essy in zero g, whereas I
dreaded having to do it in one g because they were heavy end it
wag & real problem and dangerous from the standpoint that you
could pinch or hurt yourself, In zero g, it'a very easy to
manage and lock into place, We did not have the fit problems
as we did in one g where you had to Juggle the YY strut to get

the shoulders of center couch into the locking aresas.

Probe: As I have said on many occasions, the probe is & mechan-
ical engineer's dream, You've got all sorts of neast little cams

and followers, ratchets and hooks, pawls and gesrs, et cetera,

It is the kind of thing a mechanical engineer dreams about

designing. That probe worked like a chemp. Everything worked
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as planned and I Just can't knock the probe even if it is

complicated and extremely hard to learn and understand.

There is no reason for anything to be unnecessasrily complicated.
During a training session, if the man who is supposed to help
me doesn't understand it either, then I have very serious
questions about the system. That happened to me on occasion

with the probe.

fide and Forward Habches: Forward hatches are super simple from
an operators' standpoint. We have no compleints on thet, The
side hatech was designed one way and had to be changed, but it

also was a mechanical engineer'ts dream.

I sure liked the pip pins we used in the command module., It
sure beabts the other fasteners that asre available elsevwhere in

the workshop.
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12.0 SATURN WORKSHOP SYSTEMS CPERATIONS.
12.1 Communications Systems,

The squeal attenuator thet was put on the left-hand couch CCU

in the commend module did .an outstanding job of reducing the

. feedback problems; however, it did not completely eliminate

them. And it plagued us throughout the migsion. It is really
a pain in the neck to throw a tramsmit switch or to throw an
intercomm switch then.asttempt to sPeak.and_just be completely
wiped out by an audio feedback squeal.  We had this problem
with'air—tp—ground as well gs when the tape recorder chaﬁnel

was being used. We tried to carry out good audio control panel

discipline, but, it was easy to walk away from one of those

. things and leave the speaker in the ICOM position. Then when

GIBSON

somebody at a nearby speaker would throw theirs on and attempt

to fecord,_they would be drowned out by a big squeal, I think

comm systems. in the future ought to have this kind of stuff

engineered out of them. . =

One of the big &isappointments of the flight ﬁas that whenever

we would try to do anything with the TV and get audio at the

same time, we either en&éd,up,strapping on one of those medieval

. gpace caps or we ended up giving you somehow degraded audio

gquality. I don't think that should be.. The problem which we
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POGUE

haed apparently goes back right into the design of the system.
We were going to take up & porteble microphone which was
superior to the one on SL-3, but because of weight, that

didn't get up. We tried wrapping some tape around a cap and
meking & microphone of that, but apparently the placement of the
pickups in the microphone is exceptionally critical. And you
Just cen't handhold that thing and expect to do a great job
every time. It was kind of surprising to me that we'd run

into that difficulty because you can go to any local TV station
or any small town and purchase small mikes that you can strap
onto you inconspicucusly, a foot awsy from your mouth, and do
the job guite adequately. But yet, the whole spsce community
could not put together a good mike. I see no reason for it in
the future. I think it degraded the quality of the video as
well as a lot of the audio that we sent down, which we would
have liked to have done not next te & comm box. We'd like to
do it right at the scene. This is compromised by your having
to meke notes and then go on over and spew it into a microphone
et a comm box. You certainly need something portable, and

there's no reason for not having it for future prograems.

Beparation of the intercomm end the air-to-ground - it was not.
There should be an indication on the comm box if it's going to

have. the combination of intercomm and sir-to-ground. There

.ought to be some way of knowing how thet Box is donfigured.

12-2




POGUE

(CONT'D) . , . '
‘ergometer. I'm sure T pushed the transmit button half the time

POGUE

POGUE -

One of the worst ones in the spacecraft is the one over the

when I was trying to get on intercdmm, and I pushed theée intercomm

half the time when I was trying to trensmit on that box. I
never got them ‘straight.” The buttons required just slightly more

force than you would like for & zero-g switech. All of us used

" the little switch protector as a lever opposition point in order

to push the switch to'the ICOM or transmit. :I'm suggésting that
we need 8 ring-type switch. T've got an idea of ‘how we can
design one. You can use a finger pinching action instead of a

lever action to operate it.

A1l kinds of little things about the SIAs were bed for work in

zero gravity. All of our panels are designed for & headup

orlentation. They were not de51gned to be addressed or looked -
at from different asngles. We ought to design them so that a
particular orientation is not required. Some sort of central
axis of Symmetry so that you caen approach that thing from any
‘direction ‘and knowledgesbly configure’ and use that comm station
without being afraid of transmitting when you want to talk only

to another crewman.

‘Also, we need an end-to-end verification indicator on these

“comm bo¥Xes to tell us what our status is and if, in fact, we are

working properly in that configuration.  What I mesn is & talkback
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POGUE . so-that when yow push the transmit-button, it says, hey, you
(CONT‘D) _ o
-gre modulating and sending the signel out. Theﬂsameithing for
-+ intercomm, so you!ll know that you are configured properly. A
lot of times.we would spend maybe.a minute, have to. go:off and
configure other SIAs. to:verify- that our comm box was.configured
. properiy. Yqu;really_ghoq;ainotahave.;p‘@o that. We were
-running around configuring boxes.. Usually you figured you were
right and that seme. other box was: wrong, which was ususlly the

~case. - There-should never be thet doubt. din your ming..

CARR - In general the quallty of the audlo that we got was very good.,
We very seldom ever had asudio problems in our alr-to—ground

work. s e

CARR  VHF ra.nglng Tt was nomlnal. " We picked it up vhen we should
have and it worked ,just fine. | |

CARR.. ' RF Telemetry: - I think that's something that the ground should
talk about. . As far as we could tell, there were no problems
-with the telemetry, and no problems with the digital command

system. ... .

CARR Teleprinter: Teleprinter was a fine de%iéé éﬁd(it managed to
survive, the mission, much,.to. the surprise, of several people: I
didn't really expect it to maeke it. . I figured with all the

traffic we were pubtiing over it that it wouldn't. ever.live
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‘of the future, if we're goifig to use them, is to Adesign 2 system

POGUE

through it.' What we néed to do regarding teleprinter systems

‘that is easieér to load.. We've got ‘to design a system that's

easier to adjust the pressure of the teleprinter hesad against

' the paper. We had little difficulties trying to loed the

teleprinter'with s new roll-of paper.  The other thing was that,

if yéun 'didn't jam the teleprinter in tightly against the printer

head, you Were inclined to get some pretty:spotty lecking print-

outs. It could have béen a 'whole lot better designed. 'TFor a

“while there, we had some bad teleprinter work.  We spent several

hours fiddling with the system. We finally took the bull by the

horns and cleaned the teleprinter head with alecohol swabs. We

" didn'tt€ll the ground dbout it because we Figured 'it'd probably

square-wave them. We cleaned them with alcchol swabs, 1ét them

' dry, and then put 1n another roll of paper and puiled it in

tight. Thls 1mmediately Bolved gll of our prdb1Ems It appears-
what we should have had up there was some equlpment for proper

¢leaning’ of'theételeprlnter head, because there were little bits
of paper and paper surface materia1é=Stuck’éroﬁnd%tﬁé}téleprinter

head when we cleaned it.

Mnltlple llne prlntouﬁs. On the EBEP pads, a lct of tlmes we'd

get multiple 11nes repeated several tlmes w1th spaces 1n between.

It Wasn't just as 1f 1t were prlnted several tlmes 1n 8 Tow. A
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CARR

~that double line printout.

.certain line would appear; it would be & double space or a single
(CoNT'D}
- space in the same line. There would be another double space or

maybe there wouldn't be this time, and the same line would be

- printed again. I never could figure this out: I think it was

some kind of telemetry glitch. But it'd be nice if the ground
had some kind of repester system so that they'd know we got this.
They could count the number of lines that it actually printed
and do & real quick number tally to make sure that we got printed

the exact number of lines that they sent up. They would know

then that there was a problem with that message. There needs %o

be a feedback check in future teleprinter systems. It may be
that the message may be perfectly usable, but Just sc that I'd
be able to tell people up there that they got a couple of lines

printed double but.don't worry about it.

That really‘ﬁas a real source of mistakes on ﬁhe ﬁért'of gperating

‘frcm ﬁhose ﬁads.

Thet's right. A couple of times, T got caught in ATM pads with

5063 pads: I got caught a couple of times.

I think the televlslon systqn worked pretty doggone well except
for all the traps that are in the system We managed to fall

1nt0 every one of those traps, probably more than once. In the
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‘beginning of the mission we just fell into one ¥rép'éfter another.
(CONT'D)

There were a éouplé:bf television %hiﬂés we tried.ﬁé do that we
-fdok £hree hacks at béfofezwéLfinéiiy got it ﬁhrdugh‘fhe=system.
Tt was dumb things, like forgetbing to put the wafer switch in
the'fight pdéition én& having an uéSffeam télévisiohjstaﬁion in
the ON position, which blocked all dcﬁnétréam éfatibéé. You can

probably solve that, problem ?y designing your system‘with some

- sort of feedback like a light on the camera that tells you you're

POGUE

GIBSON .

actually sending out a signal. |

It's being received at the recorder and the VTR;?or:it‘é being

received at the modulator for downlink.

That's really what we need, some type.of feedback. Many times
we went through exercises and ended up having to.ge through them
all over again. TIt's very emsy to sit here and list the things

that you have to do in order to make the TV work, like wafer

"switches. When you are ectually doing TV, your mind is on the

TV itself and what }ouf}e trying td:écéémplikﬁ with it. You

don't need a 1ot 6f'cumbér%émétﬁfbéédufes'iﬁ:oraér;toihake the .

mechanies of the TV function. FEven though we ﬁﬁdefétbﬁd_it and

We were bitten a couple of times, we still got bit again because

‘we vere always concerned with the content of the TV and not all

.of the idiosyncrasies of the television system. In the future,

- - we need o feedback and-something W@;gh.isantrgga?;yiaga

complicated.
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It would have been nice 1f we had had a little bit more contrel

over that video tape recorder. I think we could have put that

to pretty good use. Areas where we knew we'd goofed something

up, if we could have had a little better feel for how much we
had to rewind, it would heve been pretiy handy -~ a foot counter

or time counter or scmething.

The other thing which I think we definitely need is control of
the VIR from the station where we're doing the TV, We could
have reslly saved you & lot of unusable TV if we had had that
capability. There was an awful lot of things we did in the OWS
that we wanted to just give you a short glimpse of, or practice
a few times and then let you see the finished product. There
was no way to do that becaiise you had to run back and forth te

turn that VIR on.

Would have been nice if you'd had a remote/local switch on the

VTR. When you wanted to control the VTR fram a remote station,

- you just moved that switch to remote and it would take a signal

from an isolated station and start and stop on that signal, very

much the way the 5190 camera system has & remote/local switch.

Another thing that would have been nice is the full size menitor
for qualitative assessment of the signal that you were producing.
Towards the end of the mission, I took a lot of television of

M092/171 sequence on the CDR. Although the monitor looked like
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GIBSON

I was getting a real good picture, the ground said that I had

ileft the wardroom window open and degraded the signal. They had

- been able to process it and prove it. . If we-had had a full size

monitor, on the line of & 21-inch or something, we could have
gotten a good gut feeling right away whether we were getiing =a
good picture or not. That monitor was so bad that you always

had a bad piecture; so you reelly didn't know if it was good or
not. Sometimes the ground would come back up and say, "Beautifull

Great!" And of course, the monitor was always cruddy.

Some of the television that we senit down we'd Just as socon have
erased rather than send it down. However, the ground might come

back with it was really good, which would surprise us.

I wish we had the capability to send teievision up. I think it
would have been useful not only for entertainment, but also
operationally. For example, EVA, we found ourselves always
getting into new EVA procedures and time lines during Skylab,
during all three missions. I think we could have sent up some
real valuable footage telling the guys onboard how best to do
an EVA. That holds true for an awful lot of procedures which
could have been uplinked after they had been worked out on the
ground. It would have heen exceptionally useful. I'm s little
bit surprised that wasn't pushed harder, and we didn't have it

onboard.
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I think that NASA will-be falling way short’if they don't work

up- a-good cassette TV-system'for“thefﬁekt:geﬁeration of space-

-, crafts. That is uplink and downlink television cassette type

" with high-speed dimp cepability in-both directions. -

e
*,
it
i
d
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Tgpe reco;ders are_not that expensive an item and every, SIA or
comm étatioﬁ ought to have its own tepe recorder with some kind
of monitor playback capability if you wanted it. I'm not saying
that we want to make it an unsedure box, able tc'getyﬁata without
being able to control it. Obviously the ground was rot complete—

1y eware of the problem of having to share recordé}é because

" they double scheduled us several times where two crewman would

need the recorder at the same time. You should have local

recording capability st ever comm station. Jerry mentioned

‘earlier that we ought to be able to record on & cassette, change

it out if we need to, end play it back later. We need an awful

‘lot more flexibility on our voice recording capability.

We had an awfpl lqtuof_tqpe recorderlprqblems during the mission.
Two or ﬁhree crevman would try and ggﬁ a? the'reporéer at one
tiﬁe espeqially_during their experiments where the recorder was
to be running for the fuli»duration. Some of the airlock experi-
ments you'd put the tape recorder on and every 30 secbnds,.report
into it ﬁhht type of éﬁ'eprsﬁre you ‘were meking and what else
you Were doing with the instrument. Thet goes on for a full
nightside pass or maybe & full dsyside. Meanvhiie someone else
is trying to debrief an ATM pass, and Someone else is trying

to debrief on mnothér cne of the experiments. Tt really fouled
up our time lines a couble of times. ' I'm elso sure that you
didn't get some data which was useful because the tape recorder
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?IBSOF‘) was not availsble at the right time. I think what Bill is saying
CONT'D . .

is not just a lecture; it's a required item.

_ QARR ':?Eagh man_should_haqegaztgpe reqor@gr\ﬁhat ;ogld be=Plugged in at
_ gpdeIA<an@ get tge_téging:sigqa% tprogghﬁtge SIA onto your re-
_cgr:qer,_ 7 }{batj'{;hs.t, meﬁans,‘ri‘s B{OQE_;d&tB- Ij:ec_ording: for systems data

_‘yould,have ﬁo;be on a gepa:gtg_ship}s recorder, All the voice
=rggpr@ing gou}d.bevdqgg on each guy's individual recorder. When
.his rgcorderfgvgg%%,Jhe”cougé ngeitggﬁgésse§te out, put it on

% dunp machine, engble the dump machine, and let the ground dump
tl;s!; machir;e\ Whenever the_:;y come over a station. You'd have it
_Vftim_e ,t‘_aglged; yog'd_ha\rg pn.in.ter;'up‘l'ﬁsq voice yi‘bhopt two or three
different experiments going on at the same time. I think it'd
“be & lﬁt ea.sa.er for you folks to sort out ‘here on the grc‘m;.zﬁ.d.
The main 1;0.{11:1: | for ifoi;cel“fe'cdzfdérs'fi%s when you start overlapping

the recording requirement, you are just causing confusion.

?QGUE ﬂ_aljm:surgml missgd sevgra; ATM,b;iefﬁggs’pgcag§g=og_ggcorder
. Begignment conflicts. .Also there were.e couple of funnies in
the:rgco;dertgyﬁtem.$h§y,ggugediﬁpeiipaﬁvertgat,aptgaxion of the s
. recorder. . If we tried to start a'ypipe ;§qorqer‘Wyile ground
had them tied up for dump end then we sav it was not coming on,
. we would forget about :|.t . Then sbout 10 minutes Jater you'd
notice thet the green light vould be.on and you didn't knoy how
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CARR

long it had been running. As soon as ground gives the recorder
back to you, your last command for "record" was then honored and
it just started running the recorder. That's the sort of thing
you wouldn't like to have in another system. I.missed several
briefings, I'm suwre, during the flight. And there was date that
was irrevocably lost because I couldn't get to & recorder at the
time. But I just got tied up with enother experiment, and by
that time I was 50 tied up in a time line problem that I just

let it go.

Another erea of tape recorders that was a bother - until we
started screaming sbout it and then the folks on the ground made
any effor£ toféurﬂ it ;‘Was the grouhd gaking the voice recorder
for dump while you were still gsiné itf I had & huqch that the
ground, if they would just look, -could see that a recorder was
in use. Probably they should be looking before they take over

g recorder end start s dump.  After we brought this to their
attention . a couple of times for thait, the ground got reaml good
about checking with us before they took 1t. . The standard voice
call they gave us. - you were A0S Ascension for so many minutes
and the tape recorder dump - you geit so used to that verbiage
that comes at you that you don't ‘really even pay any attention
to it. -About the only words you pay any attention to are "Ascen-

sion," because that gives you an idea of where you are, and
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(CONT'D) _ Co
b - say scomething to the folks. All the rest of' the stuff you don't

POGUE

tells you ‘aboit how mich time :you've got if you want to

‘Jisten to because $t's wll standard verbiage and you just mental-

1y dump it. We on freguent ocecasions, early in the mission,
had the' tape recorder shatched from us while we were busy re-
dording -dats, and if you're not watching that green light while
you'!¥e recording, you're lisble to dd & lot-of talking to any

empty miked

The thing is, that if the crewman is wearing a Snocpy hat while

he's recording, he'd never even hear the .station call.

© 12.2 Thruster Attitude Control System (TACS)

- GIBSON

ATM Attitude Control: I think, in general; we got the job done

. getisfactorily. 'I'd like to recommend an addition to the way

thet the systeém works, especially when we started maneuvering

C 2 for JOP 18's. T found I wished I hdd a:little-control stick

" where T ¢ould maneuver the spacecraft sround for small pointing.

I don't mind meking large pointing changes via a computer, spec-

©ifying ‘the new attitude or the change in: attitude. . But I would

have liked, for small chenges in cluster pointing, to have had

s 1little control.stick. in the sameé way we had one for the ATM

‘canister ‘itself. I'think'that”WGuld heve been much faster and

-’éasiérfway of“doing the' JOP 18 which we encountered: As far as
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GIBSON the DAS interface, I found the use of octal in the system to be
(CONT'D) ' ‘
" rather awkward, and I hope we never run into this situation again.
That is, we had to figure out what maneuvers we were going to
make in decimsl and then enter them in octal. TFortunately, we
were able tojgeﬁ sdme.bf the displays ﬁhith calculated the maneu-
vers from decimal into ottal, so we didn't have that problem.
But then we ended ﬁﬁ with héving to do our érithmetic in occtal.
I think we'ougﬁt to end up with a decimal system and let the
computer worry about how to get that from decimal into octal.
Thdse were the bﬁly tﬁo}ma3or problems that T encountered in

working the system.

CARR Propellant, Thrustérs, and Performance of the TACS: I would
say, in general, it was nominal. Whenever the CMG's got in

trouble, the TACS usually did an:adequate Jjob of'ganuvering us.

GIBSON We certainly could hear those things going off in the workshop.
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CARR

'TACS§ Worked'theiway(it was“&ésiéne&;éﬁdrit Wés?a gbod

P Teer oy B : . Le e e

systen.

_The one thing that was always hanging over everybody's head
during the whole sequence of Skylegb missions was the fact that

we hed a limited amount ofbpgqpe;lant available. It compromised

a lot of the science which was planned because you didn't want

. to blow the TACS on desaturating the CMGs when you get back to

solar ipertial or during the maneuver. In the future, we should
find a way vhich is similar to_magnepic:torquing which you can

use to desaturate CMGs and only have TACS required as a second

backup. All the way through these missions, it's been demon-

strated that things will come up which you can't anticipate
" initially, and that was certainly true in the early part of

’Skfléb:I and 2. I see no'reéébhfﬁhy we can't develop something

like magnetic desaturation which has been used for other

spacecraft and apparently considered for Skylsb but too late.

T still personally consider it to be a colossal design blunder
in the TACS system thaﬂ no check valves were put in the nitrogen
system so that if you lost one ftank you lost the whole system.

I think it was also a colossal blunder that we did not design
into our hitrogen propellént supply system for the TACS the
capability of resupplying propellant. ¥Frem a plumbing stand-

point, it wouldn't have been any big thing to have done. We
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- POGUE .-

CAHRR

GLBSON

would have 1ost the total cap&blllty 1f we had taken a meteorlte
(cowz!'D)

h1t or somethlng on one of our nltrogen tanks.

LE

~“And you should be gble to:service-that from inside or outside.

S

I thlnk,a vary poor de51gn dec151on was made. I think we're

1ucky we dldn't 1ose 1t

I thlnk what Blll said needs a 11ttle em@ha81s, belng able to

_serv1ce from the 1n51de. That's a very 1mportant thlng When

Kﬁwe started gettlng lcw on TACS in the mlddle of SL~3 they

‘ talked ébout us taklng a llttle squlrter that We'd put out the

sclentlflc airlock whlch Would have been no way near as eff1c1ent

as just taklng up another bottle of nltrogen and hooking it into

the system.
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POGUE I am not conV1nced that you can't put check,valves in there
(CONT'D) .
because it‘s a slight engineering change that we can't do
“this that the obher bepause it may be unsafe. -Apparently every-
body's 1des of what was safe and what we needed and what

wasn't needed was really not'toc éorreét. And'i think a : =

lot of credentials are in question now.

C—iBS.ON One thlng that we alwa.ys used to hea.r when we;rere propom.ng
4. any of these thlngs when we plctu.red a contlngency is, "Don't

Worry a.bout 1‘2: 'I'he system is goa.ng ta work as desztgned "
.You.know for sure that some of the systems are not going to work
t};é.t Way“ and rh's been demonstra.ted You'd better have a
falIback p051t10n. On many of these s&étéﬁs ;hiéb didn't have
a fallback position, we just aboub lost thé{:whfiie fhing. From
here on, I think we should design systems that we can get to and
work with in flight so that you've got some way out. That's true
with the TACE and with the whole host of systems problems that

we ran into.

CARR Essentially, what these two guys are saying is flexibility.
The 0ld maxim, if you can't find the justificetion, if you can't
£ind a requirement for something, it doesn't go in is not
logiecal., I think you should very definitely design flexibility

into your systems so that they can be worked in many different

ways.
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POGUE

CARR

POGUE

CARR

12.3  FEnovironmental Control System

.Pressurization and Gas Distribution - Purge & Venting, all of

the items:  As. far as I'm concerned, this is one of the areas

that was pretty well designed.:

We noficed a definite chahge 6f sensitivify to temperatures

at beta angle in our nitrogen system when we were servicing the

22

bottles for the ASMU. This has to do with O N, stowage.

I think, as we said several times im this briefing already, we

vere very pleased with the panel layout for the OENE gystem.
I think that it-was a very:simple, very rudimentary system and
it was well leid out. The panel was human engineered very

nicely, and we just have no quarrel whatsoever with the pres-

surization and gas system.

With the one added comment that Ed brought up a minunte ago,

-+ again serviéing of the system should. have been -considered.

Considering what we-.did.with:the. EVA and some of the antennas,
and with theATM, it would:have been mich easier to teke a QD
over and stick some place and reservice tanks from a service

module source.

Thermal Control: Coolant Loop/Servicing: I don't think we
need to debrief that too much. T think you got the television

of it and you got our comments in flight sbout the serviecing of
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CARR
(CcoNT'D)

the coolant lcop.” It was very easily done. The only thing I can

- say here is, you certainly could have savéd-yourself a lot of -

- heat and design problems and a lot of troible if you had put

some QD's in your coolant loop-instead of Having to play the

saddle valve game, llke we had to play That took a lot of

Tesources and k23 lot of men and soul—searchlng to convince your-
self that 1t was a safe to put in a sa&dle valva and puncture a
llne. Whereas 1f you'd gust brazed a qulck dlsconnect in there

early in the game with a saféty cap on it, you'waul&:néver have

~had & bit of sweat. ~You'd have been sble to service it anytime

- you wanted to. Better yet, you.could: have lainched ‘the workshop

POGUE

with a coolanol servicing kit on it, fully charged and ready
to go. And that's vhat I mean bysdesighing flexibility into
your system, instead of square~waving the system when the trouble

hits.

It was impossible to convince people that this: brazed coolanol system

‘might experience lesks. ‘When you design. something like that, with

a potential single-point failure you will have trouble with it.
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POGUE

CARR

Electric Heaters: We did not use an electic heater during.the
mission. I'm pretty sure the radiant heaters .never came on.
Our temperature ranged from 71l epproximately 81. During the
high beta angle 1t did get pretty warm, The humldlty was 1ow,
so the temperature reslly didn't bother us very much. When we
arrived, the temperature was high, but it did not bother us as

much then as it -did later in the mission. Not much.could be

~done about the problem of Ed's wall heeting up. Ii's too bad

that we couldn't have gotten.a parasol or:something over there
to cool it off;: But Ed's sleep: compariment.was really hot.

3

Thermal Coatlng and Radlat1on Shleldlng The coatlng changes

quallty in performance as it degra&es. Ed and Jer understand

B

that problam a 11ttle better than 1 do because they saw that

1h9 stuff’ exposed out there. 'I‘he coat:mg on the S‘oacecraft

Pl

and on the out31de of the workshop, and even on the service and

command mcdule turned brownlsh.

I don't kncrw 1f we could a,ctua.lly detect any dl:t‘f‘erence caused

H ot

by radlatlon thermal coatlng, what effect ccntamlnatlon had on

;-

that. But deflnltely we can verlfy there was contamznatlon on

the thermal coatlng, s0 there probably was some effect

s,_' -
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CARR

POGUE -

GIBSON

- it was being ‘changed:

‘As brown &s it was you certainly had a subjective feeling that

s %

[

Yes, but there was no sen51b1e feeling that we coul& detect at

all.

© Ventilation and Atmospherie-Cooling: "It was very’'good in the

' MDA and the airlock. ‘The OWS ‘experiment and sleep compariments

were not so good during high bets sngle. < This goes back to the

“the condensing heat ‘exchangers: versus: the OWS heat exhangers.

“The Tilters were 1ot incorporated upstream of the OWS heat

exchanger vanes, resultzng in them bezng clogged There vas .

gust no way of geﬁtlng the debrls cut of there. Also we were

gettlng degradatlon in there because of mozsture collectlon in

e

What was. not supposed to be a’ condensate heat exchanger. Mols-

e

ture removal 1n the condensate heat exchangers apparently worked

"f 5. 1 Cars

great The chamels were molst from the tlme we got up there.

T

Begardlng thls subject I would llke tu have the outlets in the

AR e

MDA.be dlrectlonal It turned cut that the atmospherlc outlets,

. LI R

or the coallng outlets, 1f yuu w111, espec1ally the ones in the

MDA only had a contrcl knob cn tham whlch allowed you to vary

axzally the aize of the angle of the flcw. I wnulﬁ like them

to be swiveled and point in any direction. That way it would
have-beén most useful for cooling the rate gyros as well as

cooling the crewmen at appropriate times.
12522
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POGUE

CARR

I did not know why we couldn't have distributed some of the
cool air in the MDA down into the workshop. We were aiways cool
in the MDA but we could never trensfer that capability down in

the wurkahop.

T discovered scmething on the last EVA which may partially ex—
plain the reduced air flow in OWS. When I removed the OWS trans—
fer duct, there was a small package of eiectrolyte sponges that
we used for medical experiménﬁs, end some other objects down in
there vhere it fits on. Apperently after an EVA, I had put that
back in there without checking'the inside area. Tt had blocked
off about‘ls‘pércént of the screened area. This may account for
the reduéed flow from the OWB'heatIEXChanger fan. I wanted to
mention that in passing'hecéuse it may.help someoherin the

reduction of the data.

Anytime you have liquid and gas interface, it seems that you
ought to heve & capebility of securing lines, throughout the
vehicle. Tf we had had the capability of closing valves in the

gas plumbing portion of the liquid gas sepa;ator, we could have

saved many minutes, possibly hours, of effort on at least the

second and third mission. We could have avoided considerable

problem in troubleshooting.

CO, Removal: We didn't notice any problems.
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CARR
(conT'D)

Odor Removal: Ko‘probleﬁél The bdor removal system in the
workshop wes aﬂféfanding. “Odots Just did not péfsiét; They were
very quickly removed. The waste management compartment odor
removal was cubstanding. There was no way”aﬁyoné using the
wagte managemgpt ccmpqrtment offeg@ed or bgﬁhered anyone else in
the workshop. We_wexe améze@lyow;we;l the_odorﬁ werg‘rﬂucved

and how good the workshop smell in general. I thought that we

were going to have to get used to some very‘pecgliar_o&ors during

our mission up there. When we entered the workshop, we were
quite pleasantly surprised to fini that there was no particular

odor that bothgred,us. It stayed that way the entire time. 1

wouldn't guarantee that very much longer, because as we mentioned

POGUE

before, we left the workshop in the as-used congition, with

little or noc cleaning.

Contaminant Control: You had the solids trap and in addition

. to that you hed bioeide cleaning of surfaces.

' CARR

It wasn't a problem. . The frequency with which we did biocide

cleaning seemed to handle any problems which may have arisen.

We just didn't have ény’tféﬁﬁle gt all.with contaminants of any

" kind.

POGUE

Particulates were pretty well taken care of by the diffuser

screen and the filters in fhe MDA.
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CARR

POGIE

GTBSON

GIBSON

The diffuser gereen was certainly a very handy item. Meny things

were dropped and lost, out of sight, and if you ngted a few

hours or & day, it would show up on the. screen. .The only things

thet did not show up. on the screen were the very dense itenms

'

such as the MOTh calibration weights.

EVA/IVA, open 0, loop: It was mo sweat. That is the way to go

as long as you've got a lot of 02, - That system was designed

. properly.  We had plenty of.oxygen to use, so an.open oxygen

loop was appropriate.

There is one consideration, When Ed and I were out..there work-

- ing on. that, antenna, and. we were removing part of the insulaficn

in order to get. to certain other par;s,‘the-oazsystem,was really

. blowing the insulation if you. were working in en area which was
-sensitive. If you knew you were going to have small pleces,

~that -would be a consideration.

' That was a;ﬁ¢obiem'iﬁ tﬁé area of.fhe'ATM 'fof'exéﬁple, vhere

people worrled about ybu blcwing in gas Wthh had molsture. It

turned out not to be & problem, but 1f thlngs become a little

more sensitive in the future, it Ccml& certalnly be a problem.

R

There is B single'pbint fﬁilﬁre in thé}heéhanical design of

the loeklng machanlsm of the camp051te lock &1sconnect of the

:PCU. :I‘ll try and show the people dlrectly 1nvolved that we

- 12=25




GIBSON
(coNT'D)

CARR

do have & single point failure Th %hé”cémﬁééfte%ﬂiséonnecﬁs”iﬁ
that you can take &' rope with two motions, both of them being
in the sefie ‘directiod, and pull your disconnect off. That

nearly happened during ‘the last EVA; EVA 4.

Closed Chill Water System: That was a great system even though

ite' had a few problems of leakage ‘on EVA 2 and EVA 4 The system

" {taelf is-an excellent system and it certainly is a boon to

~POGUE

erevmin ‘outside under & 'heavy work lodd. It reslly keeps the

n

body temperseture down.

“We''had ‘a ‘contiffuing ‘problem’; apparently a'design or manufactur-

ing ﬁ%oblem%wifh"the’Ibﬁi,'and*th&ﬁ"wasytheki}qﬁiﬁ.gas geparators

‘Teaking. This ccaused problems on’ earlier missions by introducing

gas down in the cdondensate system. There Was a couple of things

- that were '‘done vight toward +the end of our missidn, trying to

troubleshoot, that I didn't Qﬁiteiuﬁ&eféthn&}-'Mofé'aesign work

mnst be done on tolerances and QD's and.gas 11qu1d 1nterfaces end

that sort of thlng. The system 1tself 15 great. I would hate

to do a hard EVA kn0w1ng from the start that I Was only going

CARR

to have gas coollng

Lock Compartment Wé were stuck w1th,the lock compartment just

because of the nature of the heast. In the future, if we're going

¥ R

_to have use a lock compartment concept for 501ng EVA that the
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CAHR . lock compartment should not be In the middle of the workshop or
(cowr'ny .~ . | | o L
the vehiele. It should nqﬁ §§pargte.twu living areas when de-
pressurized., It should be on the end somewhere so that if it
were to fail open or depressurize; that it would not render the
rest of the workshop untenable, essentially, for any period of
time. The lock compaftment ought to also be designed strictly
for EVA stowage so that we don't have to go through the EVA prep
exercises that we experienced. A lock compartment on the end

of a vehicle could be prepacked, premission. Tt could have good
stowage provisions for all the things such as scissors and tape,
and all of your EVA equipment counld be stored there. It would

certeinly cut dowm on the overhead time presently required in

the EVA.

POGUE You're right, that is a very heavy traffic area. And, of course,

you stood the chance of demaging the equipment.

GIBSCN  There should be a better way to stow those items which you're
going to take EVA. The way we were set up, they were just hang-
ing bare off the wall, and when you got in there with all your
equipment, you found yourself thrashing around, kicking the ends
of Nikon cameras on a T025, or kicking a DAC or a whole multi-
tude of ofher things which were lined up in there. A1l the gear
was thrown in there with the créwmen and you were left to flail

around. I don't think that's an adequete way toc go. The gear
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GIBSON
(CONT'D)

should be stowed off on one side so0 it can be reached EVA but
is out cf your general working path while you are trying to

get in and out of the lock.

Refrigeration, Food and Urine Freezing: The problem that we
did nave was the way which the urine icicles freoze. We had
those freezing at a higher attitude above the drawer than
desired, and that system needs another lopk at it, if anything

like that will be used in the future.
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POGUE

CARR

POGUE

CARR

Food freezing waes fine. It was perfectly reasonable.

Fxcept for the cleaning of it. Something must be done sbout

that.

The defrosting of the freezers was really a bother, We seemed
to have a large area tﬁere that looked like a seal problem

between the two freezers in the wardroom area. Ice was

"bullding up between the two and setiing up an airflow path that

seemed to snowball the whole thing. Once that ice built up,

and got an airflow path‘guing,'then the ice buildup began to

accelerate and we had a'problém; :You,knew that when the

freezer doors were beginning to get hard to open, it was time

for scraping.

Not only was it hard to remove the ice and the frost but the
little inner door made it.impossible to really do the bhest
job of cleaning. The need for cleaning dbviouély had not

taken into consideration.

I'm not sure what good the inner door prov{déd, or what the
function of that door was. It didn't appesr to be oo

necessary.
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POGUE  ‘We didn't have a tool either, We had to make do with tools
to clean that frost and ice off. Any future freezer should
have the proper kind of tcol for cleening and alsc the freezer

should be designed to minimize that buildup.

CARR The stcwage?efficency gf the freezers was very 1gw.‘ 4 different
% kind of packgging system Q;obably could have gqﬁtgn us 50 percent
~wore frozen food into theﬁWorks?oQ; ??at's_an;imgprtant increase
begause;the ffqzen_foqd was ?y'ggr t@e:@oét\enjayable focd we
had and I very stroygly recommend that, we move more toward
_ ffgzen»ﬁéods. Steak, ldhgtér‘a#d ice cream were extremely
plessant thiggs”for us as wé{e_phe stabliz?d foods. They

were much more enjoyable than the rehydratsbles,

GIBSCN  That was a good point. Concerning the packaging, by pubting
cubes or sguares or_rectanglesvor cross-sections, we could
have gained sbout 50 percent more food than what we had in

there.

CAR@= Food, Urine and Water Chilling: _ﬁeZQad.mo;ﬁtu;e buildup ;n.“
the cﬁille; which we had to wipe out occasiopally. We put
& lot of tin cans in the chiller with the IMSS equipment and
those cans rusted; got corrcsion on them. We've already
mentioned that as being somewhat of a concern to us. We

probably ought to use different can material., If you need &
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GIBSON

CARR

CARR

CARR

POGUE

chiller for IMSS equipment there ghould be a separate IMBS

chiller. The food chiller should be lefit strictly for the food.

We had so many things mixed in there, from penicillin to cans
to heat sinks and all those should have been in a different

chiller.

There was no restraint system inside the chiller, either., You
just had to open the door and put stuff in and try to keep all
the other stuif from flomting out. When you wanted to get in

there to get something, you had to pick what you were looking

for from among ail the other floating objects while trying fo

keep the others in, so you need some sort of a restraint

system in there.

12.4 Crew Systems

Restraints and Mobility Aids: We sheould temper debriefing

~of this whole area of Crew Systems with the fact that we've

elready given extensive debriefing on MLBT on these very things.

Mobile aids in the MDA, relstive to the workshop, would have

the rating of sbout L.

Handnolds end footholds in the MDA were tooc few and far be-
tween for my way of thinking, in some places nonexistent, ATM

was good and the EREP and C&D panels were good. There were

12-31




POGUE
(conT'D)

CARR

GIBSON

‘none for the VIS operator. The one for the meterial processing

facility I didn't use on the M518 séQuendé.

For 487 T used the one triangle in the yipper ‘left-hand cdrnef,
becsuse that was the closest one. It was poorly placed for the

furnace work.

I glways wished that the ATM foot restraint were lower, We

all found that we were hunched over when we started operating

‘the ATM. We got a little better as we got used to having a

‘higher head position relative ‘to the panel but we always

seemed too high on the panel, I would much Tather have that

 thing gone down sbout 6 to 10 inches.

POGUE

You tend te get a cramp in your abdomen from tensing, because

all the work stations were set up for normal one~g work. Your

‘body ténds to hold itself erect, and even slightly arching the

back, 80 you are always held awey from your workstation, I

thought the aids around the MDA and STS were very poor. It was

very difficult to dp some of the tasks which were rgquireﬂ, En‘

fact I put up long straps, and ended up tying my ankles to
single handholds, in order %o have a good stable body position
for doing somé of the eerly work in the Coolancl servicing

Yoop in particular and for some of the EREP instriments’

‘ealibrations’.
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POGUE

There was just no way for restraining the cameraman for the
television work in the MDA. In the airlock module, we just had

a few handholds, but not much work is deone in the airlock module,

£

The aft airlock was the big one. We had to charge the PS5
and we had to vacuum the OWS heat exchanger vanes and remove

the cover and replace it. ' Thosé were two tasks I felt

" were very poorly helped because of the absence of restraints.

" You just had to wedge yOﬁréelf in and use body english, to hold

' yourself in position.

CARR

GIBSON.

Now in the forward c:o.mp'a.rtnier;f area, T was in ééneral very
pleased with the restraints and mobility. Of course, the grid
floor is the grestest part., I found the grid ring srcund

the b;tt'oﬁ of the water tanks to be :v'éz;y useful, I was never
gt.é loss fﬁf foot réé%réﬁﬁfﬁ‘wﬁiie Itﬁas:ﬁryiﬂglfo get into

any locker.

I found that the walls of the OWS were not really used as much
as they should have been. I Wg?lld_.h*?"{e like_c%; _\‘th_have seen not
Just the one-g design in that total structure, but a three-
dimensional design which:_x;rpulq,h_af\ﬂ? put re@tra@g?s in the walls.
In(tha}.t:_éenge,‘fl like the MDA because we did use all the walls
gll the way arcund, although the restraints t}r:t_e_rgwere poor,

In the 0WS, T would much rather have seen & lot of the done

wall used, as well as down in the forward compartment.
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POGUE

CARR

"POGUE

CARR

There was a lot of blark area up in the ‘dome that could have

" been used,

I would have liked to seen triangle grid up in all those areas;

T3

we could have done a lot ‘of useful work there.

., You mentioned it earljer, Ed, thet the work over there by the

_ foo_d‘lockexf_‘_s was very difficult because so much of the friangle

.. grid was occupied by hardware installation. There were really

very few places where you could put a fool triangle,
Let's have comments on the aft compartment.
' The head waé probably the worst.’

_éEha.t ﬁ&s ‘a‘ns olut?iy}impc;sys:ﬂ::‘;e,/ but tl;q ex?‘e'erimént compartment
r_‘eal;i.;gr:_‘_w:_&s _geqera,ﬂyf pr’et_'@:y good j};he;;e T,.zfe;ren‘t'many pleces
where you needed to put your feet that you ;coulfhl't find a couple
of triangles to lock ;}ourseli_f in. The pr&imityy c.sf the overhead,
“the ceiling, I’ thbughﬁ“%ras- zood because you could reach’ out
gnd"héla"uon{with your hands) if you wanted to;" or if you needed
6 lock & Foot in the ceiling, you could do thaf. I think the

experiment compartitent was by fa¥ thé best place to be, as far

 restraints’ were concerned, ' Thé waste management compartment was

- gerrible.
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CARR

POGUE

GIBSON

CARR

You were just like a ping pong ball inside of a little cup;
you bounced around in there. You never really restrained your-

self. You just ricocheted off thé Wails.

0f 211 places, where body wastes are hendied is no place to be

unable to control body position., That was just sbsolutely

‘ridiculous. The folks who designed that did a nice job of

meking sure that all the sﬁells were retainéd, and that you

" had privacy. ﬁnfoftuhéﬁely, when they aid that, they eliminated

sll opportunities to properly restrain yourself,

‘The restraints that were in there got in the way when the

urine drawers were pulled out, They weren't very good for

really nolding your feet in,

Ve should have, at the minimum, had a triangle grid on the

floor.

In the‘wardrbom, until we took the floors that g0 with the
pedestal ocut, I considered that to 5e pretty mmuch ﬁnsatisfactory,

too, because for the most part we refused to use the foot

restraints that were there. We would stgnd‘to the side of them

or we would lock ourselves in somewhere else to eat. Once we
finelly found the time to get in there and teke those floors
out and get rid of them, the wardroom became much easier to get
around in and lock yourself down. But there still was & pretiy




(coNT' D)

high percentages of triangles that were unussble, even when

~ those floors gone, because of the beams underneath that were

'POGUE

supporting the pedestel, .

Restraints and mcbility aids need to be explored in regard to
thelr being tallored for a specific task location, for example,
around a SAL, arcund a film vault, around an erea where you are

gping to_dg paperwcrk,_gt cetera, I don't want it to be

 interpreted that we think that is all that needs to be said

CARR

sbout that ares because a multitude of comments could be made.

Restraints and mobility aids in the sleep compartment. There

were enough triangles in the crew compartments to adequately

give us any restraint that we needed in there. The sleep
restraints themselves; I think you have three opinions on
that, I Found them to be guite good, and was fairly well

pleased with them. We found on occasion that ﬁhe& would loocsen

‘up and get pretty noisy., Bill's particulasr restraint seemed to

‘be broken to the point where we couldn't tighten it and keep

" CARR

“iyanted to.-

it really quiet. . |

LiéhﬁipggSyétem: 'T thought the MDA lighting was more than

- adequate ‘and you could pretty well set uﬁ almost any way you
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GIBSON I found that we were continually changing the configurationﬂof

POGUE

the lighting arbﬁna the ATﬁ;‘ Eachrof uﬁ liked it & little
different way. I 1iked it relatively dark and tﬁé other guys
liked it relabively light end we were forever changing those
lights. EQeﬁ wﬁen you;re %ﬁrking gt the panel &oﬁ'& find the
need 55 sée‘sﬁmething:on.thé display a little better and you

would have to leap off of the foot restraiﬁts you were in and

turn off a couple of lights. In that circumstance, I would

“have liked to have had control of the lighting around the ATM

right at the ATM pamel itself, ..

T covered this in an MULBT debriefing, but I think that there is

the case to be made for varicus and sundry types of dark curtains

end shades, much as.radQQ men ﬁse whén 1§oking at.scapes; It
would have been nice if there was gomething:like that around
ATM. [This may affect the ventilation., I think, however, that
there is a way .of handling it. .It would have been good to have
a double curtain gt :the MDA:forward hatch for the commentary
photographs’, .Of course,; no one knew sheaed of time that we were

going to be uwsing those windows. S IR
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In the alrlock module area, the 11ght1ng WEE more than adequate.
You had selectahle brlght or dlm, and I ha& no ccmplalnt with

alrlock llghtlng. I dld notlce that llght bulbs were inclined

to plate out Apparently, the fllaments wauld plate out on the

1n51de of the glass of “the bulb and prettv soon your 1ight bulb

that started out nice and br1ght would get very dlm and you'd

have to change it Qut T campletely changed ou+ the bulbs in

_the aft alrlock one day because the lmghtlng was gettlng so dim.

: One .of the things that bothered me a litile bit about those

incandescent bulbg was the covers. T know they were supposed to

sllde off but they were a*ways gettlng knocked free. I would

llke to have a llttle more PDSlﬁlVE sn&p shut feature on those

thlngs 50 they wuul&n't always conme loose.

In the workshop area, lighting was easily controllable and quite
--adequate. You could go'from bright lighting in the dome area

- snd the forward .compartment: to #ery dim lighting or no lighting,
.;whateVef you wanted. Thgfe‘didn’t.séém“to-be any great problem.

' One area where we did run dntor-a few problems was when somebody

using the antigolar airlock needed to have it dark. It meant
that the whole workshop had to be darkened because one of the
disadvanteges of the grid floor was that it also lets light as
well as air come through. We had to turn off the lights in the

wardroom and the experiment compartment, and everyplace, in order
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4o get the forward compartment dark enough for ‘dark ada@ﬁaﬁidn

for séme of the experiments we were doing. This again is a good

case for the idea that Bill proposed of hoodéf‘ Tt would. have

made it possible for & créwman to do & scientific airlock exper-

" iment wﬁthéuﬁ'haﬁiﬁg to tiurn off every light in the house.

FPOGUE

POGUE

GIBSON.

Before T forget, we need a wristwatch that has a real good night
diel light, After the lights went out, the Accutron diel went

out, too., We couldn't really use it in the dark.

Coﬁnfe;'érgﬁmehi to thet would be %hét’theléiﬁerimeﬁts were all
2d hoe. I'11 never see the day coming vhere we i1l not have

ad hoc experiments. ‘ThéreIWiliwﬁiWaysuﬁé %hat'iaét‘item that's
?hrcyn on bogrg, yhere you ﬂgfeverything maqually: We do need

a good night wristwatch.

- Going back to the problems of the SAL: T think Bill proposed

a remsongble ides with a hood. Two problems that we ran into
there: one was the case where you need complete darkness, as

inkthe,SOSS locking atathq_aifélﬁwiffcr exsmple. “You'd find

that the record lightfgg_thgwoppqsite STA would show up in the

field of view and reflect into the instrument; something that

- .mmall would interfere with the operation. Having a hood sur-

f“rpunding’the_wgole thing_wpuldigave,eliminatedrthat problem.
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Another problem I encountered when running 8063 on the day side
was I wished that T had a smell night light right next to the
BAL, which T could have used to shine on the checklist and the

pad. . T.would operate the S063 vzune instrument, look cut in

the Sun, down at the Earth, and thengtrykto look back in and

look a2t the pad end found out that I was completely blinded‘
because T had nothing but sunlight coming in my face. I
couldn't read it. T finally had to tape a'fzashlight, which

I ran down during the course of two or three orbits. I don't
think ?ha% was the way to go. I think we needed'a_little night
light at the SAL's as well as something_we may get to later,

which would be a checklist holder.

Lighting in the wardroom, the sieep tompartmeﬁts; in the

experiment compartment.

Experimenf T002 could have been performed in the wardroom if
ﬁe'd hed & ﬁay of blocking off 1ight ofhér than that enormous

hood that they had, which was much too complex. That's not the

'ﬁay to go. We had a shade door on the wardroom and it was

trenslucent. T could have derkened that area pretty well
there if that would have been a little less transmissive of

1ight. Partition doors are something to consider in the future.

' As far as the lighting in the wardroom itself, it was great.
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- Lighting wes certainly. not one of our problems in crew . system

There was plenty of llghtlng and it was flexible enough so that

you eould turn it off,=ifvyvu,didn't want it.

Pergonal Stowage: I found no reason why we-should heve had &
whole multitude of trash bags and other: gear: stowed in what

should: have been a.crewman's personal stowage location.

Even the slééping'ﬁdgs didn't need to be in there.

- That whole- aresa. for; each crewman should have: been: opened up to

his own persbnal stowage and not those of the ship. I think we

had. enocugh other dome: lockers and locations around that we could

. have taken care of .all those obther good things that we had to

., stow in sleep compartments. T would ILike to have seen scmething

also with smaller compartments that. you could open.. When you

npened a 1&rge locker, you openeﬁ yourself up to everything

that happened to be in there.- In terms of personal stowage,

'you ended up Wlth a host of many small thlngs, Wlth pencils,

- pens, eye glasses, and who kncws what else in there. Every

thme yau opened up one cf the lockers, 1t all came out at you.

I thlnk we could have dcne a mueh better job in des;gnlng that.

One thlng we dm need is a soft stowage, for fllm.and a1l kinds
”of small thlngs. The conflguratlon of these ﬂnall items cannot

-be predlcted. The stowage needs to be somethlng llke a very

u

soft foam that wzll grlp Whatever is put agalnst 1t and that
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“will be very flexible. Samething like thet would have helped

our film stowage, all the personal stowage, and every small item
that you cannot predict shead of time what it's configuration

will be.

I broached the gubject for stowage for crew ‘quarters in the
M4BT area. I proposed that at least one locker with a lot of
pigeon holes be designed for personal use. The door of this
locker should be hinged =o ﬁhat it.opens dowvmward creating a
Ben Franklin-type disk, and it should' be at sn elevation that
makes it compatible Tor reading or writing even if & crewman is
hanging in the rack. Inside the locker there should be soft

stowage provisions for things like pens, peheils, and any other

‘smsll personel items you might want to store. T think that's

definitely & requirement in & system ldike that.

Regar&ing stOWage in general I thoughtnthe stowage in the
whole spacecraft, generally, was good We have alreaﬁy pointed
out some very deflnlte prablem areas, The most glarlng example

of a stowage problem was the fllm vault That's been thoroughly

klcked and I don‘t think there is any need to jump inte that

one any more. As we used equlpment, partlcularly in the
wardroom areas, stowage lockers opened up and we found them to
be very handy for stownng 1tems. Once we got 1nto the free-

i

wheeling food system where we had to select a lot of things
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‘from overage, we found that the..pantry system of stowing food

was superior to the meal-type stowage. I think, maybe in the
future, it might be & wise didea not to go back to the meal-type
stowage: it might be well to go to the pantry system. Maybe a
mixture of the two would be best. Use meal stowage strickly for
the meals but do not stow overage with the meals:; stow it

separately, pantry style. The dome locker stowzge, I thought,

- was good. I think, we probably should have had larger decals

POGUE

on the dome lockers. Other crewman should have been strongly

‘encouraged to list the contents of the locker on the outside.

As the stowage in the locker changed, the erewman: shouldn't

" ‘have felt obligated to find another decal, stick it over the

old one, and bring it up to date. : I think the cover of the
locker should have been s writing surface. The stowage book
was gbout 'a’ 50-50 proposition as far as I was concerned. I
think the other gitys have a lower estimation of the value of
that bock than I do. I think approximately 50 percent of the

items that I was looking for I found by going through the stowage

" book. The others, I had to find by exploring and prowling

around.

I have & ccuple of comments. I do have a rather 1ow opinion of
the stowage bouk but I do not have a low oplnlon of the people

who wnrked on that stcwage book I have some pcsmtive suggestions
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to make, which T think will improve it. First, I think the
only thing that's reelly useful in the stowage book is the
alphabetical listing. The stowage maps are nice; they serve the
system more than they serve the crew. I can't srgue with

ineluding them. If you go to a locker and look into it,

- usually, there's enough printed on the ocutside of the locker

to tell you what's in there, or you could cpen it, lock in, and
find out. That really sort of preempts the value of the stowage
map itself. However, I do not feel strongly sbout it; I think
it's a good item to have, particulaerly, for flight planning.

But my estimation of the value of the stowage bock is in the
alphabetical listing, but it should 2lso have a classified system
like a telephone book. Tt should list an item under every
pasaible garden-variety term. The individual who is responsible
for an item should also be responsible for entering that item
under all possible terms of reference. We had items in the
vehicle that were lisfed in certain callouts and some of the
checklists that were not included in the stowage book. It

should be the responsibility of the checklist manager to see

that all items of equipment that he calls cut are either referred
to by stowage locations in his bock or thatithere is reference
them in the stowage bock itself. That, to me, would make a
stowage boock ve}y usable. Again, I Want'to emphasize the fact

that I'm not directing this criticism in a destructive manner
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‘toward the people who worked that stowage book. I worked with

the &bowage people on some of the lists, and I know that a lot
of good thinking went in on it. However, the final product

could still be improved, and it was not all the fault of the

" people vho wrote the stowage book.

Okay, I guess one particular gripe we had {we made it on the

tapes and I'11 go shead and make it again) was that T couldn't

really care less what was stowed in E—699. Same of the stowage

~locations that were called out were so ludicrous that it was

Just ridiculcus,_‘Apparently,E7699 was the waste tank down below
us. We had items that were called out that were listed, for
example, like 12 of them in the workshop and 9 of them in E-699

and there were 3 somewhere else. And‘I=guess what that means

is that 9 of them had been thrown away. I really don't care

‘ wyat's_been.thrown avay. I needed tcuknow'what was available

in the workshop for my use. A1l the items in;the stowage book

that were assigned to E-699 and some of the other odd stowage

Jocations, I tﬁink, were really a disservice to us as far as

trying to finﬁ'sdméthiné. There are some areas to which T don't
think it was necessary to assign location numbers. I know

we were somewhat instrumental in establishing the requirement

-that everything had to have a number, but somewhere along the

line we should have tempered that reguirement with common sense.




CARR
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There were some areas where something was just not celled a
station 699, and it was really called a trash airlock. When
you tell somebody to go to station 699, if he dpesn't know what
99 is, he's got to go to a stowage book, research it, and find
out what 699 is. If you'd have said, go to the trash sirlock
in your procedure, there would have been no gquestion. There
were several instances of that in procedures where we were
directed to go to a certain stetion, and we didn't have the%ﬁ
slightest idea what station it was, but we had.a hunch. We'd
go to the gtowage book, find the number and, sure enough, it

was a station or a location that was commonly known by a name

‘rather than a number. T think our problem with stowage was

‘that we worked sc hard to meke the listing computer compatible

that we dehumanized stowage to a point that it sometimes caused
us problems. We've got to be careful about that. Let's not
let the computer system drive us tc a point that we can't really

relate to the uman side.

Clothes: we've pretty well talked sbout clothes in MhBT. I

think we were for the most pert satisfied with the clothes.

#
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I think Bill indicated on one occasion that the zippers should
have had pull tabs on them. Ed end I agreed with him 100 percent.
Thoze zippers were somebimes hard to locate in your pockets.

If there was & little puli tab, it would have been much easier

to grasp.

Cn our brown shirts with the zipper pockets, T planned on using
that zipper pocket for a number of items and I never did. The
way clothes work up your carcass in zero gravity, that zipper
pocketvwas“actuaily almost over my shoulﬁer._ In the future, if
you have a soft shirt like the browﬁ shirt, something like a

kangaroo pouch in_it would be nice. My trousers all fit too

big because T lost some weight before flight. It'd be nice to

have A little more adjustment capability on waistband would be

CARR -

nice, because you also have visceral, shift in zero gravity.

Yes, that's something that the medics ought to really work on

with the ¢lothes people, In zero g, & guy becomes more slender
and grows taller, and those things ought to be taken into

account in clothing design. I think here we have a legitimate

8lap in the chops for somebody, and T don‘t know wheo it is in

the clothes area. All those neat little extra pockets that we

had put on so that we could carry our little folder books

around and our pens and scissors and all that stuff were not

properly sized, and we were ungble to use them in the manner
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CARR

,for which. they were designed, and it was a great big pain in

the meck., I think somebody really goofed on that ona; We paid

the price with inconvenience. I think that was a-very bad deal.
The flaghlight would not fit, in the flashlight pocket, the
scissors would not fit in the scissors pocket, and the book

would not fit in the book pocket.

And the knife would not.fit in the knife pocket.

So. you found yourself puttlng thlngs wherever you cculd I™m
the kind of person who llkes to put thlngs in the1r place and
have them there s0 thai when I need them qulckly I can Just

grab aﬁ them. If I can't always put my penc1ls in the same

4 pocket or put my flashllght in the same pocket, some time when

I nee& them, it w1ll cost me extra tlme and thought process to

" locate my pen, pen011, or flashllght And that's the kind

of time you_dop't”gged.to:wgste.,=Xou_don!t:nee@ to waste time

locking for something in your pockets. .You ought to know where

~each item is, and you ought to be able to get to it quickly so

~ that you can do the important things without delay.

POGUE

I mentioned this onee, i‘tﬂink, and the counterargument was that
tﬁe.gérméﬁt:pédple had been given that requirement and they
had made alithié clot"hés that w)ray ‘and we were stuck with it.

A suggestlon for future de31gn is that somethlng llke cowboy

"holsters be 1ncorpora$ed on both 51des of the trousers so that
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you would have a receptical for a zip-on pouch of some kind.
This pouch could be made flat with little recepticals on it or
that would incorporate whatever little pieces of hardware you

wanted.

In general, I would say that the clothes were good. I even
wore the brown shirts near the end of the mission because they
weren't quite as smelly as T had found them to be on the ground.
I'guess the main reason they weren't as smelly is because we

didn't sweat as much up there.

I persomnally liked the white shirts though. I didn't like the

brown ones very much., They were a little hot and uncomfortable

and itchy.

A very pleasant feature that I found was the ability to zip eon
and zip off the legs of the trousers. I found that to be very
pleasing and convenient, and whenever the weather was warm, I

was guite comflortable in the short trousers.

One thing that would have made the trousers and the Jjackets
nicer would have been if I could have gotien the legs on and
off over the triﬁngle shoes. It could be done but it was a
pfoblem. I liked the idea of having‘ﬁhat sweat shirt fitting
underneath. All my sleeves were too long. The over cover

there was just a little bit too long and I ended wp cutting
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those with scissors. . I liked the idea of having that knit
fitting on the. arms and the legs but it would be nice to have

a little more stretch..

I don't think we should let the clothing débriefiﬁg go by without
mentioning that we_al; got .a little tired of lpoking at brown.
I;su;e Vould have liked_to;haye_aeep_sqmg_different colors up
ﬁherg.f I know the provlems you haﬁ With}tryipg to make fireproof
c;othingwgnd the prpblgms of Qying? bqt I hope ﬁhat the effort
doesn't stop. Brown surely is a tiresome color, asnd I think

something in the order of blue and green would have been most

welcomed, We ought to push‘for it in the future and not Just

live with the drasb brown we lived with ﬁhriﬁg Sk&lab.

I think that's a very good point. I think that future clothing

design ought to be rather colorful and it ought to be varied.

Crew Quarters: The only point that I'd like to mske is about
the sleep compartment. I'd still like to be gble to adjust

air flow from inside the sleeping bag.

Yes. Another item that we discussed in a group and haven't

put on tape yet is the idea thatwcrew quartg;g pught to be more

_spread out. The three crew areas were so close together that

if a crewman did have a loose bed and;did do anywthrashing at

night, he bothered the other two crewmen. If a fellow wanted
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to stay up late and read 6r listen to music or do something-
like that, he had to be very, very careful not do disturb the
others. Or if someone woke up early in the morning, he had to

be very, very careful not to disturb the others. In future

spacecraft design, the crew guarters ought to be separated as

- much as possible to give a person the opportunity to move

POGUR

GIBSON

around in his quarters end do things that he wants to do

without constant concern sbout disturbing other pecple.

Also, the’in@ividual qiarters ought to be eway from the traffic

"flow to the Head,bécauééifhéﬁjcaniééﬁse a lot of neise too.

I thin@ the ﬁra?fic pattern @hai we had{vas not very good. In

~ & building here on the ground, you have a hallway with rooms

. going off on either side. Up there, essentially, we had rooms

with the hallway going just asbout right through the rooms. If

. I went out to the head in the middle of the night, I went through

off of a hallvay.

their sleep compartments, and I dpn't ?higk,that'was proper.

I think you ought to construct all the rooms in the vehiele

B

‘We talked sbout the idea of having & persondl stowage and a

" personal desk and ‘the' perscnalizing of the crew gquarters, and I

' think that's important.” In Tuture space flight, when man starts

s%é&ing up for long pério&s'afvfimé,geaéh'créﬁmén.Should have
a place to call his own. It's got to he a place that can be
12251
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modified in the way any individual desires. We should start

thinking about that right now end plan for it.

‘Trash Disposal: When we arfivéﬁ,itﬁeré were no trash disposal

bags at ell. 'The'dﬁly bags available for use as trash bags
were the tresh bags with the membrane and the seslable urine
disposal bags. Thé'ﬁrine‘dispdsal Bags were in rether short

su@ply, EO ﬁé'uséd the trash ﬁéés almost exClﬁsifély and saved

" the urine disposal bags for‘thé'diSPGSai of urine. We found the

u:ine dispgsal bags wo;@e@ we}l.:(We could usugl}y get from
three to five full urine bags into those bags, and we disposed
of them through the trash sirlock without any problem, Then
sbout halfway through the ‘miséion we suddenly came to an impasse
on that, We found we could only put two full urine bags into

a uriné‘dispoéal baé ana dump it; more than two urine begs would
éWell,:éaﬁsinngifficuity'ﬁhen'{hé urine disposal bag was pushed
ifito the waste tenk area. We were worried sbout jamming the
trash airlock when we were dUmﬁiﬁg'dﬁl& twa'ﬁrinéhbags at &
time because even two uriﬂeﬂbags‘wcﬁid'jam it $iightly. We
finally begen dumping our urine throﬁgh{the urine dump system

and then throwing awey the empty urine bags.  Even those were

.. inclined to.swell and occasionelly. caused us a problem with the

dp?rashuairlock, Our finel solution was to dymp t@e‘bags, roll

~ them up and put a piece of tape around them. That way, we could
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dump it without any prcblem.

CARR get four or five of them inte a trash urine disposal bag snd

CARR  Trash bags were beautifui. ‘They held only thut smount of trach
which would ﬁﬁmp easily at the trash airlock. We huzd ne

pfdblems with the trash bags vhatsoever.

. Food Trash Disposal (overcans): We would remove those from the
wells and place & herringbone arcund the cutside of the can
because that was the best way to dispose of the herringbone,
Then:we would: slide the. cans into the trash bapz and dumy tnen,
When we had a full waste food compartment. ares in which the
~cans needed to be changed out, we would get trash bags and
empty them, -We needed scme place to -put the overcans as scon
as we got them out of the wells. It was very difficult to find
a place to anchor- an overcan while waiting for a tresh bag in
which to put it. VWhen we reached a point where we had to changs
the overcans in the food disposal wells, we would grat = trash

' b;é:ffoﬁ tﬁé ldckeféyiﬁ‘thé Wardrégh‘o;ﬁfhe trésh.lccker im e
waste compartment and insert the ﬁrash cénsqinfo ghat through
the membrane area.. Fiiting a large overcan.intc & trash oag
was diffiecult if there were -a lot of trash.dn.the bag, W=

. found that -the best way -to do it was: to dump the frash cans

first, then try to manage separate overcans.
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We had been warned by the SL-3 crew that the operation of the

tragh esirlock shutter was no longer a one-man operation. I

‘could do it at the beginning of the mission, but apparently

the system changed, warped, oT was modified in some way because
I couldn't do it later. It bécame neceésary.for OIEe man té
stand on it, brace his hands in the hatcﬁ on the floor above,
and force the 1id to the trash airlock downwerd, while the
commander, as trash airlock operator, threw the latching
handle up over the edge of the lip of the cover and locked

it dewn. We have some movies and photos: that will demonstrate
the two-man trash airlock operation. On the average, trash
airlock dumps wers necessary only gbout -once every 3 days. As
trash accumulated, we would put it down in the well between the
trash airlock and the floor of the experiment compartment until
we had five or six bags. Trash dumps were usually done in the

evening before retiring.

It would have been nice to have some kind of netting to hold

the bags in there.

- A problem in the airlock operstion was the lack of mobility

regstraints for ‘the operator. If the well was full of trash

"bags, there was no rcom for the operator to anchor himself by

putting a leg down into it.
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EGGUE_ Food Management: The human engineering of food management needs
improvement. .A prineiple was violated.in handling. the ?fé.otli,
. because each can ,was handled two or three times., There is
~& simple .solution to this problem,  Instead of removing each
individual can with our.fingers, we could have used the
herringbone as a transferrsble receptacle. Ir that had
mated w:Lth our fc:od drawers , 1§; Would hav;e cut d':}wn food

‘transfer 'tlme conslderably

CARR . A lot of crew time was spent handling the ambient and frozen
~food transfer. The frozen.food transfer was fairly easy. We
would just ta.}:e a bundle -and put it in a nearby freezer, How-
EVET, (the',_syste;n_ used: in food.transfer was more time consuming

. than necessary. Designers of future systems ought to consider
- this: area and try to.avoid .a procedure- thet involves handling
. each can several times. .

Freé.ﬁz,er“ spaée “Liti.l'ﬁ.“zationﬁ was very pocr. The efi‘l czlency level

B . R +

was probably 60 or 'TO percent We could have stored 50 percent

TR B TS w2

“ '-'more food 3.f we had had a dlfferent }und of pack&glng schene,

.Frozen food WE.S the best food we haﬁ

-Waste. ,Mﬂn,&SEmEnt: I =m pleased-that we didn't have an Apollo-
type. waste manageméqft_ system.. I was overjoyed with- the waste
management f;yst_ems and the way they worked.: Ve ,a]lf‘haci resSeEr-
vations regarding the efficiency _af-tﬁe Ffepal and urine systems.
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We had some disagreements over this system as it went through
development and testing. We madé'many changes at the last
minute ‘in order to make it work, and, the system worked quite

well. We had a few problems, and designers of future systems

' should consider these problems.

The concept of the urine aystem is very good. Using a blower/
separstor system which moves the urine makes.the att of
urination a natural thing by eliminating cuffs. We had some

equipment situstions that probably were fiot optimal, but we

-have locked at the concept ashd we know it's gocd.” The bag

gystem is good if the procedure is to pool urize all day and
take samples the way we did.  The sampling system needs improve-
ment. . It is too time consuming, and time up there is too
valuable to devote 20 minutes per crewmsn to obtaining urine
samples. In the future perhaps we will not need to pool
Eh—haur samples, If that's the case, we could.have 8 system
_fhét collects the ﬁriﬁe in a sép#rator. ”Oﬁce ér tﬁice a day

.g crewmén couid.thrﬁw the‘swi£ch tﬁat éumps.fhe séparator or
tﬁe céllectiﬁé éysﬁeﬁ iﬁté a waste taﬁi, 5nd vou need not worry
ghout 1% again.- if there ié é futuie reqﬁireﬁent-far urine
sempling, then we must find s much more efficient’way to do it.

We had some systems failures. I had two begs fail, The little

‘boot on the bags that conneets to the separator was:the most

. common point of failure.” Bill had one br two, and Ed had two,
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CARR

this was a weak point in the system. That boot leaked

occasionally, and it was very messy..

The biggest single problem with the sample bag system was get—

 ting water, air, or gases in the urine samples. Very early

:|.n the mission we dew}ié;ed'a:vajr to solve that problem, but the
solution was bime coasx..uﬁin.g. Tt vas also 'danger'ci}ﬁs because it
required that we tg.ke the. enf_ci;:e_ba}.g,cjcnnect & sample bag
to it, and then swing it.. If you were not careful and you

allowed that sample bag to hit:-anything, you would have a couple

.hundred ce's of urine floating around loose in the spacecraft.

That would have been.a very messy business to clean up, very
distagteful. After working with that. system of swinging

the bags for 4 or 5 weeks, I decided that it was too dangerous,
end [ stopped doing it. Conseguently, the people working with

the urine system will notiece that my urine samples have a notice-

.gble emount of gas in them because I used the sampling system

all. Bill and Ed were more. conscientious.. You probably got

- better samples from them, but I thought that you had enough of

- my.urine samples, that g little bit of air in them probably

wouldn't matter. I saved 5 minutes a day by not using the

cswinging method,  Forcing the urine into the sample bags was a

- dangerous business even in .the nominal system. If the little
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POGUE
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base plate inside the cutter crimper got caught, or if the skin
of the bag worked its way over the sharp corner of the base
plate, the system might lesk. We were sc¢ short of sample bags
that we could not throw a bag away and get a nevw one; we had
to repair it. You have prcbably noticed that a few of the bags

have gray tape on them covering lesks.

The urine system has serious hyglene Implications. Urine

spills are not only messy; they're potentially a health hazard.
The drawers were all way back in an inaccessible erea, It's
true that you could remove the entire drawer and get back in
there but it still was difficult. Lighting was not provided
for proper inspection of that area. The lighting, which was all
in the ceiling of the head, was inadequate for proper inspection
of the urine drawers, which were at floor level. The system
design was also rather inefficient. The connectors were all
hidder well back in there; however, during training I had learned
to mate and unmate the connectors by feel. One grounding strap
on the urine drawer kept bresking off, even in normal removal
and reinstallation. Another inedequacy of the urine system was
the lack of e provision for securing items during the process

of sampling and changing out the urine ‘bags. Although retaining
devices are necessary for proficient management, there were

very few of them throughout the workshop. No theught had been
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given to the humen engineering of +the operetion. When the .

"procedures were written, it was assumed:that the individual

would scmehcw, between his legs and between his fingers unﬂer

hls armplt, or wherever hold all these loose pleces of equlp—

ment that had to be managed durlng a normal, dayuto—day proces—

8ing -of the systems. :Urine receptacles. and:bags afid all kinds

< of pieces would frequently get-loose'and float into the experi-

“POGURE

ment area.

© Any part of & system' that comes-into direct contact with::

urine bags should have some kind of quick:disconnect and an

-easy amccesg for’ cleaning.  The big base plate that received the

-urine bag- Tor measuring totdl volume was ectually bolted into

the waste management ‘Pixturé, and could :not be quickly removed
for cleanlng underneath Now any tlme you re handllng a urlne
bag, you're going to have urine leakage. I‘m not talklng about

urine spill; I'm talking sbout the normal ooz1ng of fluid from .

~supposedly leak-proof fittings: -You hadito put the urine drawers

‘into position oh that big metal plate by putting.the urine boot

‘witself ifito &' recessed area on the base plate: Almost every time

you applied pressure to it, & few drops of urine, sometimes as

much as half a cup, would leak 1nto the area. It was not easy

to clean those, I actually toek 3 penc11 and worked tlssue down

] Vil

'around the cracks of that thlng when I got leaks. That's nec
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way to work with a system. - I'm sure that the biclogists wouid

‘really raise their eyebrows if they saw that kind -of operation.

I remember that we had to keeP a penc1l and 8 pen in the head

constantly SO that we could keep the spread down

The guick disconnects that I mentioned are a must for all items
associated with sny waste processing system, even a washup, so 4

that you can pull it out and wash the whole thing,

The mechanical complexity of the separator's exterior made it

impossible to clean, whether you could get at it or not. The

-only effective way to biocide that would be to dip it. There

was: no way of completely cleaning that urine drawer, with all

the recesses that existed there,

Good point. Fairing a complex system like that would meke it
easier-té clean. B

It should be possible to' clean that urine system quickly and

completely every dey, if the crewman.choose. There's no vay

to' clean the present system thoroughly, even in an extre-

.ordinary length of time.,

I don't thlnk the system of sw1ng1ng tha.bag was well thought
out because 1t did not allcw for the PDSSlbllltY of getting a

llttle blt of gas in the bag I evolve& the system, which I
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thought relatively guick-and safe,.but which proved to have at
least as much apparent danger as did squeezing the bags. I

don't think either of those was an acceptsble way to decrease

'the air bubbles. We've got to come up with a technique that

will remove éas.moie effeétiﬁely and éafelynthén either the

manual swing or the cehtrifugél Maybe a centrlfuge can be

| developed that Wlll work llke the one we have fur the blood

POGUE

'hseparatlon. In any event the systems that we had were insade-

quate. But I'll second'what Jerry S&ld 1n1tlally, that nmy fears

“about the system Were really unfounded In general it worked
qulte well.V I dlﬁ have the One-tlme anomaly that mornzng when

I pogped the drawer open and found about 200 cc's of urine

Lk

floatlng up tuward me. Thls ig stlll an unexplalned ancmaly;

nmybe somecne down here can understand how it could happen.

It would be nice if you had something like a:mechanical tab

~dindicator. to:let ‘you Know that the urine system was configured

- properly. It was possible to fail to push that urine drawer all

thlnk.lt happened to me once.

the way in. It might lock completely closed when the gaskets

vere not qulte locked together. That happened to Owen, and T

We ren into acase once where one.urine system was not drawing

well hecause somebody else's drawer was notb -gealed.
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We also learned rather quickly to make sure that the separator

was on bvefore using the system.

In my view, the fecal system vas aﬁ excellent system. The idea
of using.airflcw to help move the feces away from you is good,
It would kave been e littie bit nlcer if it could have been *
stronger. 'The feces still ettached to you and you stlil had

to remove them, move them away frcm you as you get off the pot,
The odor remover was Qutstanding. Again we have the same
genersal gripé that we had with tﬁe urine system, tham it takes
foo much time to proéess‘it. The‘papérwmrk takes‘three tines
the ameunt of time as the actual d01ng. I think %he best time
that I remember for the crew was about iz m;nutes. For the most
part I would say that the average tlme for the use of the

fecal system.vas around 20 mlnutes. For body waste management,
we need to find s gystem that's. at least .as good as what we

have here, and that iz something that decesn't require 20 minutes
of intense effort and concentration Just to get the stuff

processed properly.

There was one thing I poznted out in the MEBT briefing sbout
the sg0lid waste management, and that is the actual posture,
I -found it awkward to have to.straighten my legs out while sit-

ting on the fecal collector.

Couldn't you put your feet back up in the little notches?
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I put them back in sometimes but most of the time I was in a

rather awkward position. If the collector had had some kind of

& 90-degree configuration, it would have been better. Again,
I think our problem is not trying to improve the configuration

as much as it is trying tb keep the one that we've got.

I did not experience that problem.

I put. my feet in the hole,. back behind the urine drawers, and

asgumed a rather natural position.

I guess I did that a couple of times but most of the time, I

found myseif in sort of an .awkward posture.

A good deéign criterion is that it éhould.be designed so that
¥you can assume fhe'posture that joﬁ'ré uged to éésuming when

youugo.to.the béthféom.

- One thing I found to be a big time consumer, which mey not

exist in any systems down the Iine but has in both the

contingency fecal bag and the fecal bags, that we worked with,

~ig the miilion and one pieces of green tape that have to be

removed to expose adhesive surfaces. 1 saw ne reason why we
éouia not ﬁaﬁe:éne:sr two:pieﬁeé §£ té@gfts ﬁé reﬁgved t;iii
seal that bag. It became obvicus to 2ll after we tried that
thing a few times that even if we went to school on the subject,
we would not become proficient beg folders and be able to fold
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then' every time, ‘the way they were designed. It was just an
overly complex design that was not called for, and just consumed
a“lot’ of time."

I agree with that 100 percent.

I got the 1mpr2551on that the des:z,gners Wen‘t from Apollo fecal

bags to Skylgb fecal bags. And since they had all these little

‘green pull tabs on the dther bags, the Eystem perpetuated

itself, and what was good for Apollo ‘would-be good for Skylab,

Water System: I thought that the Tlexibility -in the water sys—

tem was great but:that the managemeént of the sysitem was

umdeszr&ble but meybe necessary to have fleXIblllty. However,

when you re bu1ldlng a system from scratch I don't think it's a

.whole lot more dlfflcult, or even more expen51ve, to put all

3

the piumbing in there and then have gsome kind of central

control or &t-least & locel control which deoesn't involve:

‘pulling hoses off: I always had Some awkward hoses out, and
‘it wasn't redlly the way it was supposed to be layed out, but it

“was ‘the only way T could configure it.” It seemed disorganized.

The flexibility was great, but the complexity was a pein,
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I think it could be a possible flight safety problem on a

long, long mission, having all those hoses hanging around there,
I weaved them in and around that blue foot ring like 1t said,
but 1 always felt that the system came in late and that it

was & meke-do operation.

We also have a few specific instances of improper or inadequate
lébeling. I think th;y've a%ready béen discussed in the WMC,
50 ; think we dﬁn't need refg: to‘those agein hére. I think
we've made it kn&wn that certéin connections gnd fittings gnd

attach points were not well lebeled, that they weren't clear.

Personal Hygiene: I think we kept ourselves extremely clean.

It was one of the more pleasant aspects of the day. When we

did our exercises, we worked hard, we sweated hard,'and the

opportunity to clean ocurselves afterwards was welcome. It

‘took a lot of time because all we had %o clean ourselves with

was a washeloth and a water squeezer, and.tpatfs g time con-
suming process. I thi#k;the sﬁcwer, aifhopgh it w;s a last-
minute scrf.of thing, and_sort of an add on, was an effective
thing. It was very pleésant, bu£ again it wes & tiﬁe consumer.,

We'lve already given, in M4BT, a lot of good remarks on the

‘shower and what we think it's good for and where the bad points

are. I 'don't think we need 4o spend any more time ‘on that.
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Let me just at least say that the. drive to keep yourself clean

;1s stilliwith you up there, We found it's easier fo stay clean
ap there because we dldn't sweat as much. © We found that one

-full body wash per dey was quite .adequate, end that' one shower

per week was quite adeguate., In fact, you could get along

without the shower, if you kth up with the body wash and did

a good Jdb w1th that But there s no substltutﬂ for runnlng »
water all over your body and gettlng 1t in your halr gnd g

shower is a very refreshlng thlng, but agaln 1t's very time

consum;ng.

POGUE

About five times in the fllght I got a lot of urine on my

w'ha:cuis There must be some klnd.of hyglene w1pe that is not a

wet w1pe that Would guarantee a safe feellng in washlng your

hands without staining yourself with & dirty brown color, I

don' think Zepharin quite does it. I would like scmething

' that has the power of the biocide but doesn't have that dis-

CARR

”Eoldrat{dn aioﬁg with it. 'Tﬂeré‘é a suhjective féeling that

you re never golng to get yourself qulte clean even though

you ve soaked yourself down

T think the sosps that we had were quite adequate, but to this

day, I'1l never understand why we had to use sogp that smelled

like dog shampoo. . I just don't understand why they did that
to us. It doesn't meke sense. It seems to me we could have

had the same cleansing action with a pleasant odor too.
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I second that.. I really didn't enjoy that, especially when we
ended up working with it in the shoyer. That was really dog
shampoo in there, .One item which I wished I had alcong was a
head massager. You can buy them in any store., I suppose the

reagson we didn't have:them was that there were no metallic

ones. Quite a few people wouldn't allow us to have plastic.

We made these points in LB7, bﬁﬁJeach maﬁ should have the
opﬁorfuﬁity to éﬁbose his own‘deoéorant,‘hés own shaving cream,
and the hardness of his toothbrush. I think that the tooth
brushes were too soft. We. told the folks that before we left
and we still feel that way. I was very grateful to get back
to my good old hard toothbrush at home Somehow ﬁe got locked
1nto brushless shave. In the future we should not be afraid

to use éerosols iﬁ syace flight Maybe there 8 somethlng I

Ndon't understand about the physzcs of aerosol cans, but T

proved to myself that foam works because the flre extlnguzsher

| worked llke ) champ. Nobody can tell me that you can't use an

aerosol fdam ﬁp the}e.‘

There's no reason why we couldn't buiid an sercscl can smasher,

Or bUlld an aerosol can holder whlch, if 1t does rupture while

H

you re using 1t only the busmness end of 1t would be exposed.
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Thet 1% ‘e-useful thing. It domes under general hygiene, I'd

have given my right arm for some of that spray can' formula kOl

" ‘or Simonize or-whatever tHose things’are in the can’that you

~ can use fo spray around, They smell good and have antiseptic

in them and can be disinfectants forféieaﬁing. ‘ Thet certainly

‘would have been-nice in ‘the head and other areas where you see

a urlne 5p111 cn a wall and all you have to clean w;th is scme -

blOClde 'W'l}_JE.‘. It would have been nlce :Lf you d had a can of

either a w1ndex type Wlth a plunger~squlrter on 1t or an merosol.

We could have used & can and s half at the trash airlock.

The p01nt that Jerry is maklng 15 well taken. I ha.ve read

prev1ous crev raports where the erew reported a strong subjective

pleasure in not:;.clng & famlllar odor. Why 15 11: tha‘b pecple

are ta.k;.ng measures 'bo depr:.ve us of all the famlllar odors?

I

When th:,ngs stlnk llke a doggone john, 1’5’5 n:x.ce to change that.
One o:f' the hlgh polnts :t.n the flzght was when I put the antifog

helmet compound 1ns.1de my helmet ES got & distlnct sense of

rellef and pleasure when I openeci up tha:t; ant:.fog compound

“pecalse it smelled like Joy ’s’bafa.’ If you'ré going to be there

.for a long tlme, you need to amell somethlng that you lzke.

Why they took a.li the odor out of that Neutrogena, I'll never

know .
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Anything eise on personal hygiene?

One other thing; in Zero gravity,%eﬁefy time I was WEshing,

‘the operation would be something like this: - You'd take: a wash-

cloth and wet:it-down, get soap on it, and try to transfer it

“ko your-EQ&y: There wereaé$way553pills imtransfering the

wajer by & washcloth or towel to your bedy. ::After you soak

the hoﬁy down good then you have to get 1t off and 1t's the

same thlng all over agaln. I reallze that the shawer is a'way

o

to take care of the body, but there g = good argument to be

made for same klnd of hemlspherlcal enclosure w1th cutouts in

SRR 0 M

it for washlng your hands and face. That way, you can handie

water and conﬁaln 1t W1th1n a certaln volume.

R

..I mede that point in a BT debriefing one: dsy.: In: garages

where they 4o sandblasting;: they-have adevice that: you put

the spark plug 1n51de Then you take your hands out and put

L

them in gloves lnszde the dev1ce tuxn on the sandblaster and

work. That's the sort of thing you could use here for washing,

: That.is, you put your hands through some. sort of :sleeve that

tgeals gt your forearm. :Fhen you could dump.in a couple of

cups ‘of water<and you could get:.in there and ‘slosh around in

forthe wabter. . (o 0 L L s

It would be great tb be abléetc &c'fhai.
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Bill and I had a problem cleaning our double-edge safety razors.

There's just no wey to do it.

Probably. the only effective way %o do that was to get it wet
and then to belt the side of it against something where the
impaet would dislodge anything inside the rezor. That kept it

functioning well for a good period of time. :

Vacuunm Provisions: I think the idea of a& modern home where

the vacuum system is built into the home is & wvalid idea for

thé next space sfation; that is, make.youf vacﬁﬁﬁing more
coﬁvenient. .We.carried th;t.dnuhle high—ﬁower accessory cord
around the sﬁaeecraft & lot to do vacuuming. it would have
been gooa if we could have afoided éll that. Eﬂwould say the

vaciun cleaner itgelf wes on the edge of being unsatisfactory

. as’ far as the amount of vaecuum it provided.

In meny jobs, it was inadeguate. You couldn't get into small

crevices with it.

© Yes, our vacwmming:tools were not what they should have been,
© .Bill did a good modification on the crevice tool that did the

" special job we needed.. I think you need more special purpose

tools for the end of your vacuwum cleener. There's nothing

wrong with having plenty of flexibility on vacuuming provisions.
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We found a vacuum cleaner to be a useful thing because 2 days

was all it tock for a screen'todget clogged up, I'm sure the

. efficlency of that screen; that is, the amount of air it would

pass, was rapidly reduced as the buildup pyoceeéed. Arn jdea
occurred to me in flight for increasing the flexibility of the
vaeuum clesner without a gross increase in weight or in the
number of tools. Teke one particular tool design that inter—
faces with ;he vacuumkcleaper but have epﬂs_pr faqgs that can

be changed on the metal end of the tool itself., You could

. have one or two tools with soft metallic ends. Hard finger

POGUE

pressure would be used to change the end of the tool. Normal

work wouldn't change the contour of it, but if you wanted to

.change the contour of the ends, you could use hard finger

pressure to do it.

If we had héd something iiﬁé'ﬁhai;zl think T could have gotten

the QWS exchanger vanes c;eaned out, ‘;t'is nqt an_unregsonable

~request to have lights on the end of the vacuum cleaner. We

_worked in some areas where I was holding & flashlight with my

teeth and using both hands with the vecuum cleaser.

I think the little cleaner bag was fine. It was the right size

Tor the amount of &tuff WéiWefe.sééoﬁing upﬁ

HERE T L . M AR -
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It also saved our vacuum cleaner a couple of times. .I.didn't

‘realize I was pulling water out of the heat exchanger vanes

at first. The bag saved the vacuum cleaner because it sbsorbed
the water. o

I

- The little iqte.r}qck that won't let the vacuum run unless you

.:have- a bag in }t is- a good design feature..

Orbitel Maintenance: Let's bresk it into two Aress: roubine

’ ‘o.rbi;t;'ef;iga;ﬁ_zi;ﬁenaﬂce» and some of the stuff that came along thet

e coped with. In general, the thing ‘that we missed the most
Was V:a"'ﬁgc‘m‘d placfe{_: tc put a:'. item Whéﬁj w:e worked on it. The heat

exchanger 'Sc're;én’wz;ls‘{‘lﬁrobab'ﬁj the bést place, but ‘the worktable

' that was orig:{ha.iily ‘"dééignéd fdr«Skwyfa;b}, was & good step, and

it's too bad we lost it, ‘We could have eliminated many problems

that had to rio.with:_havipg a _wm;kfpenché. .

T"demonstrated _E;' wécjupife' ‘of times by using that sereen that you

' could meke a pretty useful system out ’i"cf"'tha_.t . -In the use of
‘the écfeen; we haﬁ sEvéré.iipfdﬁléhtzé come ip.  If you put objects
‘down Wlthforce,you can vfnrate the meterials)’ such as sorevs,

., You have on tha screen off the edge. What you really need is

a small enclosure in which to hold the small parts that you're
working with. Other than that, T found that screen an excellent

way to do any kind of majntenance.
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i would say routine orbital maintenance is not as difficult as

people thought it was going to be., We were able to cope with

a lot of small pieces by using gray tape or whatever things
were availsble. The idea of having to play mister fix-it and

fix things was no big problem.

It's as eésy=u§ there as it is down here. The only problem
we have is resﬁfaininé items, and, as Jerry said, we used gray

tape most of the time. We would take a'coupie of feet of gray

tape, put small or large pleces or even tools on it -and it

worked well.

An area that would'help more ané coﬁld be éofréctéd‘by proper

eérly design.cbﬁsiaéraﬁion.fé the afea‘of toois and fittings.
ﬁe had¥ﬁany différeﬂﬁ sizes éf&scféwheaﬁs:and.diffééent sizes
of hex tools that were }equia;’ed' to service these ‘things. Whnat
I would like to see in a spacecraft i6 a minimm number of
graduated sizes of fittings.

Good point.

That way, you can -get two or three tools gnd do a jeb. The way
it was, we had one little pouch of Allen wrenches and it scunded

11ke the chlmes at Bt. Mary 5 rlnglng every tlme you opened the

'tab on it vecsuse all these thlngs just come tinkllng out, I

PSS RO R
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found one up on the asir diffuser a couple of times and had to

return-it. " 'You could minimize thé numbér of tools that you

' need to do work: ‘T reslize that there are mesthetics of engi-

'~ neering and evérybody likes to ‘have the right size'nut for the

strength required when you cen always overdesign it. There's

~ nothing wrong with slightly overdesigning it, unless it's a

~gross mismatch and it affects the operation. You should try

to minimize the number of tools and screw sizes.

| " MhHe ssme thing works out'with QDs. ' We had trouble with the

leaking QDs. This is a maintenance problem:” QDs heve to be

B

unscrewed. There ought to be places in enclosed fluid loops

where you can turn off valves. You didn't have many of these,

If we had places¢downstream‘or upstream of QDs where we could

turn the valje off anq_rgplace“thatﬂQD intaqq,_the_minimum of

gas would be introduced into the line.

] a

We could have saved probléﬁs”in'the'céﬁdéﬂsé%é*lodp; That
condensate loop cost us time, cost Beano and his crew time,

If we could have changed a couple of GDs, it would have made

 the ‘situation more tenablé. < The QDs were not-‘Toolproof.

~ Caelfax fasteners are a root factor in maintenesnce because we

o 2 . Toonte

were always undoing Calfexes during routine mmintenance. Some

PR

of the Calfaxes had = square fitting inside, some of them had
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-& hex fitting, and some had no fittings.. I don't like Calfaxes

because the single point. failure in the Calfax is & tlny washer
on the other side of the business end of the Calfax, These
things were salways coming off and causing us problems. We

vere losing them. .Unless that problem can be.corrected, I

_thingk Calfaxes are bad things to have in a spacecraft. Also,

they were poor to fit. We had & couple of places. in the space-
craft where we never did get the pleces of hardware to fit

properly One of them_was the ATM access to the ccolant loop

reservalr, panel 202 S
We used tape to hold that thigg;in,p}acg,:

The other one was-the cover for the OWS heat exchanger panes, .
My fingers- were usgal;x;so:e“fqr 2 or 3 hours.after I did that
one, .There!s no reason for this to be that. difficult. You

should be . able to close a door with minimum effort if there's
a Titting or a fastener on it, .This was not true, and we had.

trouble with Calfaxes all around the spacecraft. You cught to

sze ccn51stent . If some of them are square toal recentacles

POGUE

in the center of the Calfax for freelng & stuﬁborn Calfax, then

they all ought to be;sgparé,qr they(allnqughﬁ-tq,be,hex.

Cam locks, the little wingnut in tﬁénwéter-systém.ahd several

other places, were difficult to operste. They were gtubborn

12-95




POCGUE
(CONT'D)

CARR

GIBSON

CARR

GIBSON -

and an irritation to work with. You'd turn a cem lock wingnut
with your fingers as far s you could turn your hand, end it
always seemed like you ought to turn it another 10 degrees to

get the thing to lock. You always ended up trying 2 or 3 times

before you got the cem lock 40 engage properly. The idea looks

good, but in practice, it turned out that they were an irri-

‘“tation to work with.

You should avoid mlxlng dlfferent kinds of fasteners, cam locks,
Calfax, and that sort of sutff, 1t is und581rable._ Standard-
ization is a watchword for the future because it does simplify

maintenance and'proceduresi

That's true. Even if you end up with one that does heve scme
idicsyncrasies to it, you become accustomed to'it and learn
how to-replace it rapidly. The way it was, we hed so many

different kinds 6f locks “that when one malfunctioned, we couldn't

‘have meny replacements for it.

The 1dea of uslng those little cam locks to hold the big heavy

doors of the fllm vault closed 15 rldlculous.

We needed something that was rapid; easy to use, but yet did

the job. Those fell short of it.

12-T6




POGUE

GIBSON

CARR

GIBSON

CARR

The comments we've been making about cam locks applied to the
Dialatches, too. The Dialatches had a very irritating feature
in that, if the compartment had several Dialatches, you'd
open all the Dialatches and as you'd start to pull the door
open, the Dialatches would flip back over and catch again,

You had to 6pen them all up and hold them in position.

I had that problem on the ETC box where we had seven or
eight Dialatches. I usually ended up closing down one or two,
but some of the other cnes would become engaged enywsy from

time to time. It was & juggling act to open that box.

I think hinge friction on that thing would have solved the
@rdblem, where ycu‘& have to physidaily move it away and it

would stay'whéfe you put it,
That's right.

Orbital maintenance is no big thing. It can be greatly simpli-

fied by having a decent place to work, a workbench where you

can properly restrain items to work on them. Maintenance can
also be greatly simplified by standardizing sizes of nuts, Allen

head gerews, Phillips head screws, and g1l that sort of thing.

As g mechanical engineer, I understand how you want to design

your bolt holes .and.bolt sizes to the sirength that it's going
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to be, because it is not efficient to overdo it. But on the

. other hand; you've got to- think sbout the operator, too. And

in this case, I think operdtions mey well overshadow the design

efficiency.

We always Wanted to use oi‘f—the—shelf hardware where we coulid.

I agree W:Lth that, because that saves NASA money. But somecne

. ought to léck &t the area of adapting existing fastener screws,

CARR

POGUE

bolts; what heve you, to a-standard size. &Every fastener you

-tan meke captive ocught to bée captive.

Right.

Just because you used a plece of off-the—shelf hardware to

save money does no‘b excuse us :t‘ram ada.ptlng that to space
purposes; that is, putting standsrdized fasteners on to replace

existing fasteners or putting a false head on them that receives

~ the tools that\_‘you have.

CARR

GIBSON

‘Urew Safety: In general, the bird was safe’ from -8 ‘safety stand-

.point. There weren't many fraps that T can think of where you

could hurt- yourself if you 'weren't careful.
That's right. The only time I felt that desipgn got us in a
little bit'of a crev safety problem was in the EVAs. People

did not-enticipate thet ve ‘were going to be in cértain locations
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around the outside of that vehicle that we were in. This, of

.course, could not be predicted beforehand. But knowing the

type of situation we got into in Bkylab, the exterior of any

future vehicle should be made with no sharp edges, and nothing

that could cut the suit. There were some locations, along the

edge of the SIVB, where we ended up translating slong in crder

to get to the 5193 workstation and the erection station for the

solar array, that did have some sharp edges. I noticed them

after I had been working around that area, ectuslly pubtting

my gloves in some of those locations. That's a very dangercus
situation. A1l it takes is_ongugcoﬁ graeb with your hand and

e sharp pull, and you're out of business. . Other than that,

1 agree with Jerry, it was a safe vehicle all the way around,
especlally on the inside. Any problems you ever raﬁ into would
be created by yourself rather than any of the gear that wes in

there.

One area we got bit by was the film vault door being so heavy;
the time that you banged Bill's foot with that door. That's

a. heavy. door,  You have the danger of locking your foot in

-within the envelcpe of that deor, or doing it yourself, moving

the door and not realizing there's a foot in the way. When you
have the foot locked and the door's moving with all the inertia
it has, it is dengerous. I'm surprised we éidﬁ't ﬁﬁft soméﬁéay
with thai.
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Good point.

Panel 217, that access area where you had to remove the gas

. separator from the coolent 1lines, T thought was & poor design.

It was also & crew-safety consideration in that there wasn't
any wey to.get in there and do that operation’ without endanger—
ing your hands from hand cuts. T noticed this during training

and, of course, I was very dissatisfied with the operation.

" There was no-way around it; that herdware had alréady been
“built. There Wes & tool fashioned that could have simplified
" that operation, but for some Feascn, we did not get it. I

‘ended up using conhéctor pliers to help myself, but I always

had hand cuts. When you have a chance of cutting your hands,

then you'increase the chance of & deeper: cit: I wes very

" careful and used the optical gloves for ‘the EREP when I worked

‘onthat, -

P

Around high traffic areaé, like going down to th_e p,;‘t campart-

ment through the hatch in the hexagonsl hatech in the forward

"’ floo¥, We neve¥ hurt ourselves, but there was a possibility.

I-caught my finger-a couple of times; but fortunately, I was

““not moving too fast.” Any fime you have a high “traffic area,

- you otight to make & positive effort to aveid small apertures

through which you can"put a finger and get it ceught,
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That's just for high treffic areas. Other places, it mey be
very impracticasl, One obther crew safety item is the location

of the airlock relative to the other volumes in the spacecraft,

Another crew safety area that bothered me was the radial hatch
in the MDA. I worried all the time about kicking or disturbing
some of the wiring, or something like that, around that hatch,
It's too bad we didn't have some sort of a shroud or something
that went over that hatch, a lightweight cover that kept us
from sticking a foot in there, or getting it under the equal-
ization valve. It slways made me feel uncomfortable to work
around thet thing. During EREP, we had to do that a lot. You
could see that it also made Bean and his guys uncomfortable
because they did scome taping Jobs there and taped the hardle

shut.

Ancther crew safety item is the handlie cranks for the S5T5 win-

dows., You could guillotine a finger right off with those if

you weren't watching i1t. Boy, that was a very bad design.

You had very, very poor mechanical advantage, sc you ended up
leaning into that handle to turn it hafd, and there wasn't
finger clearance a1l the way for full throw of that crank. You

could really loose a finger or a bone there very easily.
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I think that was also a poor design from the operator's stand-
point ‘of having to open and close those windows a large number
of times, and the emount of force that Was required., To teke
good photographs of comets and a whele host of other things,
having to open and close those vinduws frequently. T suspect
I did it 6 to 12 tiﬁes a day or so, being up in that airlock a

lot., And it was a chore every time.

The PSS servicings is another place where there's a crew safety
‘implication. There was = fitting'that you had to put on to

~ restrain the servicing umbilical. Those connections were hard

to meke; also there were so many little bits and rods and

pieces of metal around there that it was ewfully easy to hurt

‘your hands working with that system.

That was really one of the main problems with the servieing

system in M509 and T020. You had several different kinds of

gquick disconnects and, though they were designed for super safety,
they were not desipgned for ease of use. Because it took a lot
of force and a‘lot of leaning and gtrainipg to make one of

those work, you were in danger of lacersting your hands.
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12.5 Instrumentation Systems
The problem with controls is we did not really interface with
this system very much cther than to Ieave it in COMMAND or to

throw the switch when called out by ground.

One of the things that's alﬁays bugged me; (and I'm delighted
that the ground monitored the systems and provided us with
informetion) was the fact that there were data in the apececraft
to which I did not have access, but which I might need for
intelligent operation of the spacecraft. And it seems to me
that they are treating you like s child to put you in a space-
crgft and not let you have full sccegs to the intelligence
cubeoard. You can't have it callasble in & computer, but that

is what you would ask. for, to be gble.to interrogate the entire
system in totelity and agk it for any piece of data that you

are interested 1n.

I don't think that's such an outlandish or difficult thing o
do beceuse the péople on the ggouhd CcEn intefrogate this system
to get the date. A1l they need is & repester up where we are.
However, for the mosf'yart we didn't need it, but hed the occe-

sion arisen, we might have been in a aifficult situstion,

Not .only thet, but there are fallure modes where you could
possibly reed.it onbosrd and the ground still couldn't get it,
50 there's a good reason for having that cepebility onboard.
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I thinik in ‘genersal, through, that having the ground rum those

systems -is a good way to go.

Undeniably.

You have got 80 many little things to do, you don’t want to be

chalned to runnlng those thlngs dcwn._

There's anothér point too %o be made -and that is, Cif you had

this thing mechanized-properly in the software you would be

" told before the ground that there was something out of tolerance,

Not'a caution end warning necessarily, but a crew attention

- }ight, saying that there's “something dut of tolerance, but it

Asn't going to kill you, within the next 15 minutes, how about

taking & Jlook-at it. Because that's the kind of “thing that

. -the ‘ground gets when'the bullets appesr on their masks in the

MOCR, they take a lock at it and say théy~didn‘f'notice it,

They 3u5t notlced the bullet and then the bullet tells them

what‘s wrong Another thlng I thought vas & gcod 1dea was

belng able to power up a syatem and paver it down; you can save

8 llttle pdwer and save the meters, partlcularly, the lights

on the EPS dlsplay panels 205 and 206 That you could turn

off those indicator 11ghts was a gaod deal, We don't ever

went to ‘be without thet, because in the'firs%=ﬁlacé, you'd

have burned :out all: the lights. ° We biwned them cut in the
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simulators, and they were the same light bulbs, the same power
and everything that were onboard. The status lights themselves
would have crested sn untenable situstion for doing comet

cbservations.
I think in genersl the instrumentetiocn sysiem was reasonable,

One other thing on systems - I spent considersble time trying
to understand that the power supplies reguired so forth and so
on and minus 5 volts and plus 5 volts and all that other non-
sense, For ingtrumentation/caution and warning, I'd like to
see.the stﬁff brokén out‘& little more clearly on.the panels.
And I know it's nice to put all the circﬁi‘b breakers on two or
three paneis, but I made mistakes in throwing the wrong circuit
breakei' once on the instruﬁentatién area.K The mistake was
ea.s:ilf; made because part of the lebel weg correct and part of
it was wronig.‘ The only cﬁther comment is in .régard to the

recording system. The recording system Was feirly hard to

understand at first btt, after you got used to the switches,

it wasn't too bad, I still think it could be a little simpler

- though.

The whole recording sg’rs'tem itself is jus"l: 8 big mixed bag that
grew out of off-the-shelf equipment, Gemini, recorders, and

that kind of stuff, I think everybody knew from the beginning
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that it wasn't'a good desl, but it was what we had available,

and it's what we workéd with and I'm sure glad the ground was
stuck with menipulating that system and taking care of it,

because I didn't want eny part of it.

" That's right; T felt the same way. =~ : ' »
Yes, and I'm glad INCO knew what he was doing because I sure -
didn't.

12. 6 Dlgltﬁl Command System

I found the only problem I had with real—tame commands WEaS

w1th the ATM That was the use of the DAS when the ground

had to call up to tell jou they were gOLng to put a command in

when you were us:mg :1.1‘. I thought that Was very awkward I

would prefer & much eagier lock-out so that you could not have

two systems getting 1nto the game computer 51multaneously. So

that once one started, 1t Would lack out the other. There were
many tzmes we had calls fram the ground'when all three of us

were &way frem the ATM to ask us for the computer.‘

I think thet your idea of a lockout is good. You throw a switch

that locks out)anybody else and maybe even turns on a light.

Or an automatic lockout thet otcéurs when you'send your first

commend in.
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Updates to TRS: All we had to do was keep the date right, and

it skipped a day on us once or twice, but it was no big thing,

Teleprinter Messages: I think we pretty well talked gbout

teleprinter messages.

As far ss the future, we've talked sbout getting TV up. We
could very easily have s printed page come up on a TV and then
have a reproduction made of it. We could do away with the tele-

printer with all its associated problems.

In other words, it's pretty much like the hard-copy system they

have in MOCR.

There was a problem with teleprinter noise. As far as I'm
personally concerned, it'd be nice if we didn't have a lot of

noise, but if you put the cover down, there's no problem,

-

Yes, T slept up in the alrlock a couple of nights, end occasion-

glly, when it would go off, it still didn't bother me.

I fhink the guys on the ground worked hard to avoid disturbing

us at that time,

 Yes, we appreciate that. But. it twmed out to be not much of

g prcblem, .
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12.7- Caution and Warning System

. CEM-8W8: We've already talked sbout command module caution end

waxnlng, and I thlnk the 1dea of plplng across the mester alarm
and that system over to the SWS was rlght If you got & CEM

light, it set off the SWB system and then you had to go to the

. CBM and find out what. it was. It worked fine, although it was a

pein in the neck a few times. 1I.also thought the ground did a ~

. good job of letting us know when something was immihent, so

we didn't get too concerned ebout ‘a Iot of the alarms that

went off,

Yes, and we could inhibit those caution and warning parameters

if they sterted to get out of tolerance temperatures on RCE

'quads, for example. -
. Let's.just talk SWS caution and warning now: >

..Okay; there were two areas that bothered me. ' One was the pro-

cedures involved in checking out caubtion’and warning and, iwo,
flndlng & speclflc switch on the cautlon and Wa.rnlng metrix
pa.ne}. How tha‘h sounds l:.ke a dumd conment to make but I -

actually wasted a lot of time t:ty:mg to locate the SWJ.‘tCh the

-ENABLE/INHIBIT switech on the.caution: and warning panel. 'There's

got to be a better way of laying it out even:if you put an
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ordinate and abscisse on the thing and say 1 comma 13, and you
then know you're in the first row, 13th column, and could find

the thing immediately,

Yes, the switch was supposed to go along with the same geometry
as showed above in the caution and warning displsy. But that
was nof as straightforward asryou might think. And I agree
with ﬁill that it Waé_difficult to find fhose éwitcﬁés from

time to time.

_ Also, again, 1t would savé you the problem of confusing

nomenclature, We had scme namenclature that was very similar,
And T think I inhibited the wrong.switch for an operetion
once, . It turned out nothing ever happened but, when I went back

and reensgbled it, I saw that I had inhibited the wrong one,

' The other point I was meking wes that it was aifficult writing

GIBSON

procedures that were intelligent and intelligible to follew in

making e caution and warning checkout. Again, there was a sort

‘of semantic word saturation involved there. As you read the

procedure, you became tangled and twisted up in the words.

On that subject of checkout, T had the feeling that we wvere
checking out much more than we were actually using., T would
like to see a system in the future that doesn't take that long

to actually check out.
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they ve done 15 they ve worked all the bugs cut of 1ts perform-

‘had that capa‘blllty, he could have troubleshot tha:t condensate

+ We "did the fire system once at the beginning of the mission

and then again ‘st thé middle of the mission, but the caution

and warning, we only checked out one time. -

“We mey have checked that out in tHe middle somewhere,

Performance: No problem. _ It worked grea,t I think what ’

ance. Systems that were not operating ccrrec’i;ly were already

essentially taped off or wired off and we Just d:l.dn't have to

! worry ‘about  them, They inHibited them and forgot them. TFor

instance, the condensaté ‘system, énd seversl others. Those
préblems were solved before we got there, but Bean's crew and

Conrad's crew both probably siffered’ from the caution and warning,

Telemetry Mon:t.torlng Points: Combined Wlth the prev:.ous comment

o we made on loca‘bmng va.lves 3.n syetems for no other purpose than
ma.lntene.nce and trcu’bleshootlng, I thlnk 1t :Ls well Worth the

trouble, in v1ew of the problem Bean had W:Lth the condensate

system, to have proper telemetry monltorlng po:t.n‘bs. Had he

“system in ‘& couple of hours. ' Wheress the way it was, it took

. thém-2'weeks; T think, to figure out what was going on,

Yes. If you cen compartmentalize or isolate parts of the sys-

tem, you can reglly do the job.
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12.8 Electricsal Power System
Solar Arrey: I, gquite frankly, never had any difficuity coping
with the solar array system in training and I felt that I had
grown to understand it and it was a reascnable straightforward

system.

The only comment that one could meske on these power conditioning
groupé and the CBRMs is that they ought to be acctessible from
inside the vehiéle, because we could have performed all kinds

of maintenance if we could h&ve gotten to the connectors, ete,
from insidé. Now, don't ask me how to do 1t, but that sure

caused a lot of trouble,

Yes, I think that's a real good point. We had problems with
the ATM and, if we had been able to get to them, I'm sure we

could have done & much better Jjob.

I think being able to get in and change things like voltage

regulators and things like that would certainly have simplified

" a lot of their preblems., If we would have just had access to go

on in and change the voltage regulator that!'s giving you trouble

or a bettery charger, things would run smoother,

Well, we at one time were talking sbout a task EVA which would
ellow you to get solar erray power from one unit over to encther

CBRM and, had we been able to do thet IVA, I'm sure we'd have
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done it right away end gained a little extra power, A4s it

{ turned out, we didn't reslly need it because we had a little

extra power in the system, but we're always better off designing
it so you can get to it., In terms of:the whole power system, I

found that I thought I was overirained for it. - I spent an

avful lot of time over there in the simulator working with bus

shorts and sll klnds of problems whlch i would never encounter

in fllght because T was never s:rbtzng rlght 1n front of that

panel watchlng thlngs happen I "bhought that in fl:\.ght I

,had negllglble 1nterface w1th tha:t system, whereas I really

trained a lot on the ground for 11: L

It was an :Lnterestn.ng; and 1ntr1gu1ng; system, and that's one of
thé reasons that we all three spent more tlme on that than we
needed. Howevér I've lookeci 1nto that system and I think
that there are several lessons to be leamed from the design.
One-is that when we mentioned the bus short, there were certain
people in the design business who felt that we were gquestioning
their dntegrity personally. But" the point wes made that you
could not experience a bus:short in Skylab.. We were handed
pieces:of . the buses:encased in some plastic end told this thing
can't short Well of course, what we mea:ﬂt was it doesn‘t

Ly

make us any dlfference whether that plece of metal shorted or
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or whether a wire from that bus ghorted, To them, it was a

matter of professionel pride, and certainly there was a mis-

understending there for a long time. This point is that we did
have bus shorts in fiight, and we were guarenteed prior to that
that there was mo way to short out one of those buses. However,

we did train for bus shorts. ‘Now, the CBRM, and the PCG

.SYSteﬁ5:~ T daid not feel that there was sufficlent controllabil-

ity over the configuratién;in either one of these two to protect

_yourself esgainst an uncontrolled short end to take maximum |

- advantage of the power-generating capability that you hed.

I think thgt,this would_npt be a satisfactory;system for going
to Mars. We do not have enough control over this system in
isplating shorts, and we did not have encugh control over this

system to take advantsge of a perfectly good solar panel group

~ which ﬁiéht have to be isolated because it was feeding & short.

GIBSON

. That's a.gopd point. -I.remember the problems that. I could

picture us_getiing into and we actually did get into some with

the CBRMs. . I would thipk we ought not only to be able to

_transferappweryf;qupneasplgrﬁgrray cve;lpg;agothe; CBRM but

also be sble to replace those components which are bad, And

- that ;goes. back-to our originel plen of being able to get to

it all.
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We did not have complete - satisfectory monitoring of the status;

we had to pull all kinds of shenanagsns to isolate bus shorts

in training.

An example of the areas you were talking about was when we had
a collapsed solar array; it had such a draw on it that it
finally collapsed. We didn't know that; we had to ask the

ground that kind of gquestion.

Also, the indicators, when Ted a real heavy short would reverase
themselves and start indicatiﬁg'all over again, stuff Ilike that
was biting us, and that's the sort of thing that you want to

avoid,

Power Distribution: The only ares here is the shunt regulstor
which was always a mystery. It took a long time to understand
what a shunt regulator was and I wonder if that wasn't something
that cculd have been dealt with differently in the'deaign and
mede more clear. It Just killed us in training to have to

throw éway a8 whole sclar arrsy gfoup, because what it was
feeding was bed and there was no way to move it to scmething
else and tske adventage of that power source. Maybe access to

go down and put jumper plugs in somevhere would do it.
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13.0 PREFLIGHT AND POSTFLIGHT EXPERIMENTS
MOT8 and M1ll through M115 feil into the normal medical protocol.
Time Reguired: We don't have anything to say sbout that.
Physicel Discomfort: None to spesk of.

Facility and Personnel Availability: The Skylab Medical Lab
concept was & good method of organization. It kept activities
pretty well concentrated so we weren't going from one place to

the other to get things done.

I think people went out of their way to meke sure that they

kept all problems to a minumum.
I think it was well organized.

You do lose g fair amount of blood in the process of doing the
blood work., I wonder if the quanity of the blood extracted might
be obscuring some of the results. I know my hemoglobin is low.
I don't think the amount of Blood that hes heen extracted from
me has helped the gituation. Other than that, I thought thpse

experiments went well.

I couldn't tell the difference between M1l and M115. As far
as I was concerned, the blood drew was & blood draw. What they

did with it didn't make a bit of difference to me.
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